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ABSTRACT
The purpose of this study was to develop an 
intradistrict allocation funding model. An extension of 
research methodology using em index-of-need as a proxy for 
the magnitude of educational need, this study identified 
indicators-of-need from the research literature and as 
present in 31 middle schools in Clark County School District, 
Las Vegas, Nevada. A neural net analysis categorized schools 
based on their indicator-of-need variables. Six variables 
were the basis for the index development: student poverty 
level, transiency rate, limited English proficiency (LEP) 
student enrollment, special education student enrollment, 
percentage of minority enrollment, and percentage of students 
eligible for Title I services. Schools were clustered in 
four groups based on the Kohonen neural network analysis. A 
backpropagation network analysis evaluated the categories to 
produce a hieraurchical index of schools ranked from lowest to 
highest need. Simulated budget and staffing allocations were 
based on the derived index and the redistributive effects 
analyzed. The index-based methodology provided a viable 
methodology for intradistrict allocation of resources based 
on a vertical equity standard.
Ill
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CHAPTER ONE 
Overview 
Introduction
Nevada's state funding formula incorporates adjustments 
for individual school districts recognizing disparities 
between them based on factors of wealth. Even so, the Clark 
County School District (CCSD) allocation to individual 
schools does not reflect adjustment factors except for 
unexpected enrollment increases in the fall or for unique 
start-up costs inherent in opening a new school. The 
district formula therefore meets the standard of horizontal 
equity in the distribution of funds by assigning dollars 
proportionately to individual schools based on student 
enrollment. Essentially, the current formula achieves the 
"equal treatment of persons in equal circumstances" (Jordan & 
Lyons, 1992, p. 23). It does not, however, address the 
concept of vertical equity; different students with different 
needs are not differentially provided for in the district 
formula. The only funding targeting special needs is in the 
form of categorical funding from federal Title grants and 
state categorical funding for special education and specific 
reform or enhancement projects such as class size reduction 
(Clark County School District Budget, 1994-1995).
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Nevada's school finance plan is a minimum foundation 
program that distributes funds to 17 school districts based 
on per pupil enrollment (Nevada Department of Education,
1992). The Nevada Plan for the budget year 1994-1995 
provided a basic support guarantee per pupil of $3,223 
multiplied by 60% of the count of students enrolled in 
kindergarten and the full count of students enrolled in 
grades 1-12 on the last day of the first full month of the 
school year. Additionally, $26,208 is provided by the state 
for each special education unit (Clark County School District 
Budget, 1994-1995). The plan determines a "Basic per Student 
Support Rate" by using a "formula that considers the 
demographic characteristics of the districts" (Nevada 
Department of Education, 1992, p. 1). Also, a wealth 
adjustment factor is used which recognizes the local 
district's revenues from the Local School Support Tax and the 
Ad Valorem Property Tax. Further, confuted transportation 
allotments based on operating costs and capital outlay 
provide monetary assistance to districts for their 
transportation-related expenditures (Nevada Department of 
Education, 1992).
Nevada's school finance plan incorporates measures for 
equity by design; it recognizes varied economic and 
demographic conditions among the districts, provides 
categorical funding for special education, and supports a 
portion of the transportation burden of districts (Jordan,
1994). Essentially, the formula computes the basic funding
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3
ratio by setting up a hierarchy of enrollments and staffing 
without regard to district boundaries. From this analysis, 
dollar allocations are calculated in ranges by school 
enrollment. After that process is completed, the districts 
are "reconstituted" and dollars assigned. Basically, this 
process provides a relatively neutral assignment of resources 
by placing very small schools as well as very large school 
enrollments in categories with similar schools across the 
state.
Clark County School District (CCSD) disburses individual 
school unit budget funds to the school units based on per 
pupil enrollment (Clark County School District Budget, 1994-
1995). Funding categories include such areas as textbooks, 
instructional supplies, equipment and equipment repair, and 
library resources. At the senior high school level, funding 
is also provided for athletics. Special education funding to 
the schools for these categories is allocated on a per unit 
basis. Resource room students, however, are included also in 
the total school population.
Analyses of distribution of resources and funding equity 
at the school site level are not prevalent in the literature 
(Berne & Stiefel, 1994). Primarily, the horizontal equity 
standard is viewed as sufficient for equalizing resources at 
the school site level. Per pupil enrollment by district 
generally determines the allocation. The premise is that the 
state has met its obligation to fund education according to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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its constitutional and legislative requirements through the 
state level disbursement formula.
Odden (1992) maintains the school is the unit of change 
as it delivers the services and deals directly with inputs 
(fiscal resources, student characteristics) and outputs 
(student performance). The inputs, in the form of 
characteristics of the student population, may have some 
influence on or relationship to the achievement levels or 
outputs of the groups of students. Odden writes:
Schools are the organizational unit where teaching and 
learning conditions are created to engage students in 
intentional learning. Adequate funding of such schools 
is clearly a key structural finance issue for the 
1990's (p. 328).
However, the education reform issues of the 1990s, 
according to Odden and Wohlstetter (1992), are focused on a 
concern with student outputs as measured by achievement and 
the preparedness of our students for the workplace as well as 
their ability to support the economic conç>etitiveness of our 
nation in the global economy. This emphasis also requires 
examination of resource allocation not only at the district 
level (interdistrict) but also at the school unit level 
(intradistrict).
The national impetus for focusing on student outputs was 
the America 2000 goals. The National Education Goals Report 
(1994) identified indicators which mark progress toward 
meeting the eight National Goals. The indicators examine
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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both input and output factors based on data sources such as 
the Children's Health Index; immunization statistics; the 
National Assessment for Educational Progress results in 
mathematics, science and reading; high school completion 
rates ; and the National Adult Literacy Survey. In turn, 
states also began to provide accountability reports to their 
constituents.
In Nevada, the state recognizes differences among 
schools and Nevada Revised Statute (NRS) 385.347, passed 
during the 1993 legislative session, requires all school 
districts in Nevada to publish accountability reports on a 
school-by-school basis. Reports include data on 
student/teacher ratios, information on teacher licensure, 
graduation rates, and comparisons of student achievement for 
the current and previous school years (Smith, 1993).
Variations in student background and school unit 
characteristics are also reported such as transiency rate, 
average daily attendance, dropout rate, degree attainment and 
years of education of teaching staff, and student achievement 
levels on standardized tests and the State Writing 
Proficiency Exam. The Nevada Individual Accountability 
Reports present data in a dis aggregated manner with no 
analysis of the relationships between school profiles and 
performance indicators.
Hanushek stated in Making Schools Work; improvlno 
Performance and Controlling Costs (1994):
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
But even while calls for better performance 
continue, schools are asked to téüce on new and 
difficult obligations. The School has been 
identified as the institution that must deal 
with drug problems, adolescent health issues, 
crime and violence. Even if schools are not 
explicitly assigned these new 
responsibilities, their task has implicitly 
expanded as support for students from 
traditional sources outside the classroom 
declines. The increases in the numbers of 
single parent families, working mothers, 
immigrants with deficiencies in English, and 
children in poverty conspire to make the 
educational task of schools more challenging.
These pressures require schools to work harder 
to simply stay in the same place, (pp. 2-3)
As evolving state funding formulas address varied needs of 
districts within their boundaries, so, too, district level 
funding must begin to recognize the variations in student 
needs represented at the school unit level.
Rationale
State funding formulas incorporate mechanisms for 
equalizing resources among local entities based on their 
individual profile of wealth and assessed valuation, tax 
yield and effort, and particular needs based on rural and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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urban considerations. Power-equalization models represent 
the most aggressive of these approaches in which the excess 
gains of a district are redistributed to districts with less 
ability to generate adequate funding of education (Thompson, 
Wood, & Honeyman, 1994).
Federal assistance for educationally dis advantaged 
children also recognizes individual needs of students. The 
government therefore provides categorical and discretionary 
grant funding to assist districts in providing programs for 
students. Even at the classroom level, effective instruction 
requires the teacher to be aware of the individual, as well 
as the collective, educational needs of students which may be 
influenced by socioeconomic, family, or individual student 
learning difficulties.
As examined in the review of literature in this study, 
variations in student needs are associated with student 
achievement or performance. Socioeconomic status is 
consistently associated with achievement and school 
persistence; however, intradistrict funding does not account 
for any differences in allocations. Differentiation of one 
school from smother may be examined based on the profile of 
its student population suid the degree of representation of 
the following indicators -of -need varisft)les: (a) number of 
students from families with income at or below the federal 
poverty level, (b) transiency rate, (c) English as a Second 
Language student enrollment, (d) special education student 
enrollment, (e) percentage of minority enrollment in each
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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school, (f) percentage of students receiving Title I services 
and, (g) Con^rehensive Test of Basic Skills (CTBS) con^site 
student achievement and ability test scores for 6th and 8th 
graders.
Minority status as a descriptor variable is consistently 
monitored as it relates to high school completion rates and 
standardized test performance. In addition, minority status 
is also associated with socioeconomic status. The transiency 
of students affects not only the individual students, but 
also the delivery of services. Students in Title I, special 
education, and English as a second language programs 
represent a growing population in schools. Based on these 
descriptors, this study was undertaken in the conviction that 
it is possible to recognize school site indicators-of-need 
for use as a basis for differentiated funding.
Statement of the Problem 
The allocation of funds from the district to the school 
unit level does not systematically provide local schools with 
funds based on differing needs of students.
Purpose of the Studv 
The purpose of this study was to develop a funding model 
for the intradistrict allocation of resources based on the 
indicators -of-need present in the 31 middle schools in Clark 
County School District. The degree of variations in 
demographic and educational factors, identified by means of 
the research literature, was used to construct an index-of-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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need. Based on the index weights of the individual schools 
within the categories, budget emd staff allocations were then 
conq)uted using an adjusted enrollment figure. In addition, 
the redistributive effects were examined using the conditions 
of existing and new funding.
The study was conducted in three phases. In the first 
phase, indicators-of-need from the research literature were 
identified and their degree of presence in each of the Clark 
County School District middle schools was determined. In the 
second phase of the study, a neural network software program 
(NeuroShell 2, Ward Systems Group, 1995) was used to cluster 
schools according to need based on the set of demographic and 
educational variables identified in phase one. In the third 
phase of the study, a simulation model was developed based on 
the index to determine the level of intradistrict funding 
which would allocate proportionately greater support to 
schools with greater needs. Data were then used in the 
simulation. The index weights were applied to the fourth 
week enrollment count for each school to produce an adjusted 
enrollment figure from which budget and staffing levels were 
computed. With this number, the simulation was run based on 
two conditions. The first condition stipulated new resources 
available for funding; the second condition used only 
existing funding for the reallocation of resources based on 
the index. The gains under the first condition and the gains 
and losses under the second condition were presented.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Research Questions
The research questions for this study were:
1. What variables can be supported by the research 
literature as indicative of student need?
2. To what degree were the indicators -of -need 
variables indentified from the research literature 
present in each of the 31 Clark County School 
District (CCSD) middle schools?
3. Given the selected variables, what clusters or 
groupings of schools based on need were identified 
using a neural network methodology?
4. How can the results of the neural network
methodology be used to develop an index-of-need for
the 31 Clark County School District (CCSD) middle 
schools ?
5. What were the redistributive effects of the 
index-of-need based on the two conditions of new 
and existing resources available for funding?
Sources of Data
Data were taken from the Nevada School Accountability 
Legislation Reports which reported school-by-school report 
cards indicating site, personnel, and achievement statistics. 
Site budget information was obtained from the CCSD Office of 
Business and Finance Services and reflected school-by-school 
allocations based on the fall 1994 count of per-pupil
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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enrollment. Special programs statistics on special education 
and second language students were obtained from the CCSD 
Special Education and Compensatory Education Divisions, 
respectively.
Definition of Terms 
Indicators-of-Need : Educational and demographic 
characteristics within school sites as described by the 
research literature and defined by variations in school site 
populations (Lyons, 1992; Slavin, 1994b). For purposes of 
this study, the indicators were defined as follows:
Number of Families at or below the Federal Povertv Line: 
Number of students in the school who qualify for free or 
reduced lunch.
Transiency Rate: A percentage based on the number of 
students not enrolled in the school for the entire 
previous school year as reported in the Nevada State 
School Accountability Report.
Number of Limited English Proficient Students; (LEP)
Total number of Limited English Proficient students 
enrolled according to count date figures maintained by 
the CCSD Second Language Program Department (SLPD).
Number of Special Education Students: Total number of 
special education students enrolled according the CCSD 
Special Education Division.
Minoritv Enrollment : The coded enrollment data for 
students as indicated on the CCF 703 Student Enrollment
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Information form. Aggregate data by school were 
obtained from the CCSD Information Systems Department. 
Percentage of Students Receiving Title I Services:
The number of students enrolled per year in Title I 
classes at each school as reported by the CCSD Division 
of Conçensatory Education.
Student Achievement Data: The student achievement data 
reported as the average percentile rank of the 
following norm-referenced tests administered to 6th and 
8th grade students: the 6th and 8th grade average 
percentile rank on each section of the Comprehensive 
Test of Basic Skills (CTBS) and the Test of Cognitive 
Skills (TCS) for each middle school in the year of the 
study.
Additional related definitions included:
Average Dailv Attendance: "...the total number of pupils 
attending a particular school each day during a period 
of reporting divided by the number of days school is in 
session during that period" (Chapter 499, Section 1, NRS 
387.1211).
Fourth Week Count: The count of students enrolled as of 
the fourth Friday in the first month of the school year 
(Clark County School District, 1994).
Enrollment : "...the count of pupils enrolled in and 
scheduled to attend programs of instruction of a school 
district at a specified time during the school year" 
(Chapter 499, Section 1, NRS 387.1211).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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School Site Budget; The fiscal resources, based on a 
student enrollment formula, given to individual schools 
for purchase of school supplies, textbooks, and 
equipment (Clark County School District, 1994).
On-Ratio Staffing; Number of teachers allocated to each 
school site based on the fourth week enrollment count 
(Clark County School District, 1994).
Off-Ratio Staffing: Number of teachers allocated to 
each site based on the fourth week enrollment count of 
special categories of students including special 
education and second language students (Clark County 
School District, 1994).
Equity: A condition in which there are no systematic 
differences in the distribution of resources based upon 
race, ethnicity, sex, economic status, or any other 
irrelevant grouping practice (Sirotnik, 1994).
Horizontal equity: Refers to equal treatment 
of equals (Jordan & Lyons,1992).
Vertical eouity: Refers to recognition of individual 
differences and the allocation of resources based on 
those differences; stated differently,"the unequal 
treatment of unequals" (Berne & Stiefel, 1984, p.13).
Significance of the Studv 
Since the current CCSD funding formula distributes funds 
to the school units based on student enrollment, restricted 
provisions for funding special needs based on variance in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
14
demographic profiles of students are evident. Funding of 
special needs is accomplished primarily through categorical 
funding. As a case in point, special education funding above 
the per-pupil allocation provides additional off-ratio 
staffing for units given to each site. Additional off-ratio 
staffing for each unit is also provided based on the number 
of students eligible for Title I and Second Language Programs 
Department services.
Decisions to fund special needs of students, made at the 
district or state level, currently provide funding support 
through categorical funding, competitive grants which require 
demonstration of needs and proposals for target programs, and 
one-shot funding which addresses a particular need of 
students or districts. Yet no comprehensive method by which 
to calculate the degree of need at the school site level and 
to allocate funding proportionate to that degree of need has 
been used.
For this study, data were available from which to 
characterize differences between school sites based on 
indicators-of-need. Once the individual school's indicators- 
of-need were calculated, an overall index-of-need was 
developed showing the status of each school compared to all 
other schools. Using weights applied to student enrollment 
counts school-by-school, a redistribution of resources was 
simulated indicating adjusted staffing and site budget 
allocations based on the weighted enrollment figure.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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A simulated model for the allocation of resources to 
each school site reflecting recognition of differentiation in 
selected school site characteristics was developed for this 
study. As a model for an intradistrict funding formula, it 
proposed a methodology for redistributing school site 
resources more equitably and for providing additional budget 
and staffing resources to a school site based on specifically 
identified needs.
Assumptions
The design of this study was based on the following 
assumptions :
1. A simulated option for distributing funding at the 
school site level can be designed based on reported data 
already available in the School Accountability Report 
and in the statistics gathered by the Compensatory 
Education, Special Education and Business and Finance 
Divisions of CCSD. These data are sufficiently accurate 
to use in the development of the simulation in this 
study as they are used for financial reporting for both 
state and federal levels.
2. The redistributive effect of the simulation may identify 
a need for increased resources at the district level 
from the state. Therefore two conditions were included 
in examining the redistributive effects of the simulated 
funding. One was based on the condition of new funding 
availability and the second on the condition of using
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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only existing funding. The redistribution analysis based 
on new funding was intended to reflect the anticipated 
cost of recognizing individual student needs at the 
school unit level.
Limitations
The poverty level figures used for socioeconomic status 
analysis in CCSD were based on the number of students 
receiving free or reduced-price lunch. This is a consistent 
statistic used to reflect low socioeconomic status; however, 
other measures of poverty such as AFDC or census plot 
information also are used. Free and reduced-price lunch 
figures were chosen since the data were used consistently in 
district reporting of poverty levels of students.
rxal imitations
This study was limited to the 31 middle schools in CCSD 
and the students who reside in the areas zoned for those 
schools. Mack Lyon Middle School, located in Overton, is 
included as a self-contained rural middle school. Virgin 
Valley, Laughlin, and Indian Springs are combination 
junior/senior high schools and middle school data were 
extracted from the total school population information.
Sandy Valley is a K-8 school and the 6th - 8th grade data 
were also extracted. The Juvenile Court School and the 
Opportunity School middle school students were excluded 
because they are specialized schools.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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The figures for the school operating budgets and 
staffing ratios were those figures disbursed during the year 
of the study for the second budget allocation and for the 
staffing adjustments made after the fourth week enrollment 
figure was submitted to the State Department of Education on 
Friday of the fourth week of school.
The school operating budget was the sum total of 
allocated resources from the CCSD operating budget. It 
included major categories for school-site purchasing 
including instructional supplies, textbooks, equipment, and 
library resources. It was based upon the per-pupil 
enrollment allocation formula described in the CCSD yearly 
budget report.
Organization of the Study
This study was organized into five chapters. This 
chapter presented an overview of the funding mechanisms at 
the state and district level and provided the rationale for a 
funding methodology to distribute intradistrict resources 
based on an index-of-need reflecting the degree and variation 
of student characteristics at the school site level. In the 
second chapter, the pertinent literature is reviewed, citing 
information on the rationale for allocating resources at the 
school site level based on differences in student needs and 
outlining the principles of equity as they pertain to school 
finance. In addition, the conceptual models for the index- 
of-need are presented. The research design and methodology
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
18
are described in the third chapter, and findings of the study 
are presented in Chapter 4. In the last chapter, findings, 
conclusions, and recommendations for further study are 
summarized.
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CHAPTER TWO 
Review of Literature 
Introduction
To provide a rationale for the allocation of resources 
at the school site level based on differences in student 
needs, this review of literature addressed four major topics 
In the first section, "Definitions of Equity," the 
delineation between vertical and horizontal equity and the 
current definition of equal opportunity as it is relevant to 
this study are outlined. In "Schools as the Unit of Analysis 
in School Finance," the second section, a justification for 
intradistrict school finance analysis as an extension of 
interdistrict analysis methodologies prevalent in the 
literature is established. In the third section, "Indicators 
of Need: Demographics and Conditions Influencing Schools,"
the present research is examined on the link between 
indicators -of-need variables identified for this study and 
educational "outputs and outcomes" (Berne & Stiefel, 1984, p. 
9). In the fourth section, "Historical Background of the 
Index-of-Need, " the foundation is established for using an 
index-based methodology for differentiated funding. The 
incentives and disincentives inherent in funding
19
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methodologies and criteria for effective funding models were 
also reviewed.
Definitions of Eouitv 
Berne and Stiefel (1984) delineated the three objects 
which may be analyzed for equity consideration: (a) inputs
(resources allocated), (b) outputs (performance level or 
achievement), and (c) outcomes (long range benefits such as 
income or earnings ). Two principles of equity govern the 
allocation of input as it relates to school finance. 
Horizontal equity inçlies "equal treatment of equals"
(Jordan & Lyons, 1992, p. 23). Resource allocation is the 
same for every student. In state finance formulas based on 
the horizontal equity principle, funding is allocated based 
on per-pupil enrollment (Augenblick, Gold, & McGuire, 1990; 
Jordan & Lyons, 1992).
The concept of vertical equity, on the other hand, 
recognizes student differences which may warrant differential 
funding. These differences, according to Beme and stiefel 
(1994), reflect district, school, and school population 
characteristics as well as program differences. Categorical 
funding at the federal level through Title programs is an 
example of funding which attempts to address differences in 
vertical equity by assisting schools in providing programs 
for the disadvantaged.
Equal opportunity is defined by the "relationship 
between school characteristics and a second variable, wherein
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
21
most cases the absence of a relationship signifies equal 
opportunity" (Berne & Stiefel, 1994, p. 405). An identified 
relationship between such variables as race or socioeconomic 
status and per-pupil funding indicates a failure to provide 
equal opportunity (Berne & Stiefel, 1994). McCarty and 
Brazer (1990) further explained: "This definition requires
that a pupil's chances for success in acquiring cognitive and 
social skills be independent of the school he attends" (p. 
253). Essentially, equal per pupil expenditure alone does 
not resolve equity and equal opportunity concerns (Denbo, 
Grant, Jackson, & williams, 1995).
An example of a study focusing on equal opportunity 
using the variable of race was conducted by Kearney and Chen 
using data from Michigan schools (1990). They examined the 
relationship between the percentage of Black minority 
students enrolled and the equity objects of revenues, 
expenditures, and staff available to students. Findings 
indicated that, although there was a trend toweurd a neutral 
status in terms of race in relationship to revenues and 
expenditures, the higher the percentage of Black enrollment, 
the lower the level of staffing provided in the last five 
years of the nine-year study.
Sirotnik (1994) argued that if one assumes "most 
students can achieve high levels of learning with respect to 
a valued, common curriculum," and "most students - regardless 
of race, ethnicity, sex, economic status, or any other 
irrelevant characteristic - can achieve excellence in an
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appropriate schooling environment," then equity exists when 
there are "no systematic differences in the distribution of 
conditions, practices and outcomes based upon. . .irrelevant 
grouping characteristics" (pp. 167-168).
Inequity may also occur when equal per-pupil expenditure 
is influenced by the regional costs of purchasing goods and 
services or the differences in economies of scale between 
large and small school districts as well as rural and urban 
entities (Augenblick, et al., 1990; Denbo et al., 1995).
Analysis of state formula funding equity is based on 
several statistical formulas and applications. Horizontal 
equity statistics capture the range, distribution, and 
variance of resource allocations. The per-pupil object is 
generally used as the unit of analysis (i.e., the average 
expenditure per student) (Beme & Stiefel, 1984; Guthrie, 
Ganns, & Pierce, 1988).
Equal opportunity measures examine the degree to which 
there is a relationship between expenditures and certain 
characteristics of a population, an area, or some other 
variable. Typically, these measures involve correlation and 
regression statistics which analyze the relationship of local 
district wealth to expenditures.
At the state level, these statistical formulas are 
useful in presenting a profile of how the state funding 
scheme impacts local districts. As a result, relationships 
between local effort, tax yield, and expenditures can be 
easily characterized. Also, the characteristics of local
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districts can be examined in relationship to the funding 
received to see if equal opportunity is supported.
Schools as the Unit of Anal vs is in School Finance
At the school unit level, once allocations are received 
from the state and distributed on a per pupil basis, usually 
only horizontal equity is achieved. In order to address 
vertical equity, differences in site populations, programs, 
and conditions must be accounted for in the funding. The 
rate, degree, and cost of services provided and the 
differences in schools and neighborhoods indicate all schools 
and pupils are not equal (McCarty & Brazer, 1990; wycoff, 
1992). Similarly, Andrew and Goettel (1972) recommend 
monitoring intradistrict resource allocation patterns as a 
basis for informed decision making by determining whether 
"resources being put into schools and programs do, in fact, 
make a difference in the learning that occurs" (p. 145).
Their study of three urban city systems in New York state in 
1969-1970 identified site resources as personnel services 
costs, textbooks, supplies, equipment and transportation 
costs, and all funding from state, federal programs, and 
other federal sources.
The school as the unit of analysis provides an 
opportunity to examine differing needs as well as to 
determine levels and types of resources to address these 
needs adequately. Berne and Stiefel (1994) eirgued that the 
level of change to improve education must occur at the school 
site. Furthermore, examining the factors of inputs, outputs.
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and outcomes can be done in a specific context in which other 
variables may also be examined. As cited in the 
Introduction. Odden (1992) also indicated that the "school is 
the unit of change" (p. 328). As states have modified their 
funding strategies with concern for horizontal and vertical 
equity, districts must also begin to develop a model to 
address the differences inherent in individual schools and 
school populations.
Although funding to individual districts is equalized to 
a degree by the provisions of the state's funding formula, 
once the dollars reach the school unit level, the per-pupil 
basis of allocating funds does not recognize individual 
differences or needs. Odden and Kim (1991) projected that, 
with the current trend toward accountability, school finance 
equity definitions must incorporate a view of the differences 
in student achievement and "link those to differences in 
level and use of both fiscal and programmatic resources"
(p. 12).
The National Coalition of Educational Equity Advocates 
Report (Denbo, et al., 1995) cited Odden's (1993) criteria 
for educational policies to achieve both inter- and 
intradistrict funding equity. Besides "dollar input," 
educational equity must also be measured by "educational 
processes, curriculum, instructional delivery, and student 
outcomes" (p. 25). Horizontal equity should also be measured 
in terms of "equal distribution of scores on achievement 
tests as well as equal shares of fiscal resources" to ensure
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that all students receive "equal exposure to the intended 
curriculum" (pp. 25-26). Also, policy should incorporate 
vertical equity measures "to ensure the equitable treatment 
of different characteristics of children (e.g., for mental 
disability, limited English proficiency, disadvantages of 
poverty)" (p. 26).
Indicators of Need; Demographics and Conditions 
Influencing Schools
In developing a rationale and methodology for 
intradistrict equalization of funding, it is necesscuy to 
examine the potential indicators-of-need present at the 
school site level and to review the educational and 
demographic factors which may potentially influence the 
delivery of educational services.
Poverty
Poverty or socioeconomic status historically has been 
addressed with differentiated funding. Based on research 
which reported that students of higher socioeconomic status 
perform better in school than students of lower socioeconomic 
status, conç>ensatory funding from the federal level 
recognizes differences in the special needs of dis advantaged 
children. Federal support for education is delivered through
(a) entitlement programs for low income children (Title I),
(b) library textbook resources (Title II), (c) supplementary 
education centers (Title III), (d) research and training 
(Title IV), (e) state department of education support (Title
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V), and (f) bilingual education programs (Title VII)
(Thompson, et al., 1994).
The recently reauthorized grant under Title I requires 
state agencies to establish their goals and performance 
standards in line with the National Goals 2000 plan and to 
set accountability standards. Local districts also must align 
themselves with these goals and performance standards in 
order to receive funding.
The examination of socioeconomic status as related to 
achievement is prevalent in studies focusing on district 
level and student population differences (Andrew & Goettel, 
1972; Bracey, 1994; Edington & Martellaro, 1984; Freeman & 
Hatley, 1981; Guterman, 1979; Odden & Kim, 1992; White, 
Reynolds, Thomas, & Getzlaff, 1993). Consistently, 
socioeconomic status is associated with student achievement 
on indicators such as performance on state or national 
standardized tests. The Sandia Report (1993) indicated a 
relationship between family income and average SAT score. 
Students from families earning less than $40,000 per year 
scored below the national average, while students from 
families earning more than $40,000 scored above the national 
average. However, variance in achievement and socioeconomic 
status, when examined using aggregated data, is somewhat 
misleading. The percentage of students of low socioeconomic 
status at a particular school and the effect of coming from a 
low socioeconomic household may actually be two separate 
influences (White et al., 1993).
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Bracey'S analysis (1995) of the National Center for 
Education Statistics (1994) reports that students in low 
poverty schools who received "A's" scored above the 87th 
percentile for math and above the 81st for reading. In high 
poverty schools, students who received "A's" scored in the 
35th and 36th percentiles.
The Policy Information Report, The State of Inequality 
(Educational Testing Service, 1991), showed a relationship 
between level of instructional resources, percentage of 
poverty, and performance on the National Assessment of 
Educational Progress in reading and mathematics. In schools 
with the highest percentage of poor students, 59% of the 
teachers indicated that they received some or none of the 
instructional materials as compared to 16% of the teachers 
reporting from schools without poor students. As the 
proportion of poor students rose, the level of instructional 
resources declined. Also, the 8th grade mathematics 
assessment scores indicated the higher the percentage of 
teachers reporting a lack of resources, the lower the average 
proficiency of students in the state.
Orland (1994) reported the length or duration of poverty 
a student experiences is associated with his or her 
performing below the expected grade level. For 16-year-old 
Black students, 16.4% were below grade level based on less 
than one year of poverty, and 22% of white students were 
below grade level. Their figures rose to 35.7% and 48.3%,
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respectively, for students who experienced eight or more 
years in poverty. Orleind summarized, "For each year of 
student poverty, the likelihood of falling behind in grade 
level increases by 2 percent." Furthermore, he indicated the 
level of poverty concentration in a school is also associated 
with achievement rates. Even after controlling for level of 
individual poverty, an independent relationship exists 
between school poverty rate and student achievement. "A non­
poor student in a poor school is more likely to be a low 
achiever (36.9%) than is a poor student in a low poverty 
school (27.6%)" (p. 53).
In examining the current demographics from 1970 to 1991, 
the number of poor children increased by over 37% (Cook & 
Brown, 1993). By racial distribution during the period of 
1973 to 1992, the number of White children in poverty 
increased 52.6%, Hispanic children by 116.0%, and Black 
children by 26.9%. The poverty level for 1992 was set at an 
annual income of $11,186 for a family of three and $14,335 
for a family of four (Outtz, 1994). At poverty rates of 16% 
for White children, 46.3% for Black children, and 38.8% for 
Hispanic children, American students clearly do not come to 
school on equal footing.
Ultimately, if poverty trends continue, by the year 
2010, the implications for education will be critical 
according to Cook and Brown (1993). If the past 20-year 
trend continues, nearly 50% of all Black children, 22% of 
White children, and 28% of children of all races will be
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living in poverty. The authors state: ". . .in many areas
of the United States, schools will be required to provide 
special education programs for student bodies in which 
dis advantaged children comprise a majority of all students"
(p. 20).
Further examination of the family profile, employment 
status, and level of education of parents indicates that 
these factors are interrelated with children's poverty 
status. Of all the children under age six living with 
unmarried mothers, 63% were at the poverty level. By 
contrast, of children under six living in poverty with 
married two parent families, 13% lived in settings in which 
both parents were employed, 12% in which there was one 
income, and 3% in which there was no income. When unmarried 
mothers were employed, the poverty rate was at 18%, but for 
married two-parent families, the poverty rate was 3% when one 
of the two parents held a full-time job (National Center for 
Children in Poverty (NCCP), 1994).
Levels of educational attainment are associated with a 
higher likelihood of en^loyment. For children under six 
living with a parent with less than a high school diploma,
42% of their peurents were unemployed. For children living 
with a parent who is a high school graduate, only 16% of 
parents were unemployed, and for those children with parents 
who had more than a high school education, merely 4% were 
unemployed (NCCP, 1994). In summary, when poverty, family 
status, and education are viewed in relationship to each
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other, the prospect of a child moving out of the cycle of 
poverty greatly depends upon his/her level of education.
Poverty levels of children in rural, inner city, and 
suburban areas are also changing. Outtz (1994) indicated 
that the perception of poverty associated primarily with 
inner city children is a false notion or stereotype. The 
1992 Census information, for example, showed 44% of poor 
children lived in the inner city, 31% lived in the suburb, 
and 25% in rural areas. Also, the rate of increase in 
poverty since 1990 is occurring at 11.6% for the suburbs vs. 
8.5% for the inner cities.
Similarly, the living arrangements of children are also 
changing. In 1992, for example, 71% of children lived with 
two parents vs. 85% in 1970. Single parent families during 
the same period increased from 12% to 27%. (Outtz, 1994). 
Furukawa (1994) also reported that only one out of two 
children live in a nuclear family conç)Osed of both biological 
parents and full brothers and sisters. Of all children, 15% 
live in blended families (homes with at least one step parent 
or sibling or half sibling).
Socioeconomic status, as shown in the literature, has an 
effect on school achievement and success. Recent studies 
indicate, however, the single factor of family income is not 
the influence. Instead, the way the skills, abilities, 
discretionary time, and financial standing of the parent 
influence the context of the child's development and learning 
is critical. Odden and Kim (1992), for instance, found
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states with low performances of students on the NAEP math 
achievement test indicated a higher percentage of parents who 
did not finish high school. They reported that 33.5% of the 
variance in performance on the test was associated with high 
school conçletion by the parent.
As reviewed by Henderson and Berla (1994), recent 
reseeirch indicates relationships between parent involvement 
and student success. For example. Baker and Stevenson (1986) 
found high socioeconomic status mothers employed more 
strategies to encourage their high school children to pursue 
post-secondary education. In addition, time spent in 
activities with children positively influences low 
socioeconomic status students' achievement (Benson, Buckley,
& Medrich, 1980). Clark (1983), in studying 1,141 third- 
grade students in Los Angeles, also found positive 
associations of parent involvement in home learning 
activities. Eagle (1989) further indicated that beyond 
parent education level and income, the degree of peurental 
involvement with high school students positively influenced 
students' persistence in high school conçletion and post­
secondary educational pursuits.
Parents, in order to be involved with their children in 
supportive educational activities, must have the time, 
financial resources, and/or educational background to do so. 
According to Kong (1991), "...few parents of low 
socioeconomic status cure familiar with the school setting and 
still less with what to do to help their children to develop
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fully". . . "Differences in socioeconomic status are not so 
much differences in material well being but, rather, in 
knowledge and methods of childrearing" (p. 77). The current 
en^hasis on parental involvement, based on research, is 
explicitly required in the reauthorization of the Title I 
grants (Improving America's Schools Act of 1994). Title I 
building level mandates require a parent training and 
involvement policy, shared responsibility commitments, parent 
training specifically addressing literacy, euid information 
for parents on school programs and their child's achievement 
(Macfarlane, 1995).
Minoritv Status
The association among race or ethnicity and student 
achievement, success and persistence is also documented. The 
Sandia report (1993) indicated, for exanç>le, the overall 
dropout rate has declined to 12% in 1989 from 17% in 1968.
The dropout rate among Black students, however, is 15%, and 
the Hispanic dropout rate is 50%. Bruno and Adams (1994) 
also reported the dropout proportion at 11% for all young 
persons in suburbs of metropolitan areas, 14.9% for those in 
central cities, and 13.1% for those in non-metropolitan 
areas. Nationally, 31% of all public school students are 
minority, and 53% of all minority students reside in central 
cities. The National Center for Educational Statistics 
(1994) reported, too, that 69% of students are white, 16% 
Black, 11% Hispanic, 3% Asiein, and 1% are Native American.
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In monitoring indicators of equal opportunity, the NAEP 
Trends in Academic Progress (Mullis, Dossey, Campbell,
Gentile, O'Sullivan, & Latham, 1994) tracked the differences 
in average proficiency levels of subgroups on the assessments 
in math, science, English, and writing. Theoretically at 
least, the performance distribution for minority students 
should parallel the population as a whole (Mullis, Dossey, et 
al., 1994, p. 14). The report indicated that "Despite 
progress in reducing the performance differences across the 
past two decades, however, the gaps remain large" (Mullis, 
Dossey, et al., 1994, p. 16). The 1992 results further 
showed that both Black and Hispanic students demonstrated 
significantly lower proficiency than White students. 
Previously, Davis (1986) had attributed some of the 
discrepancy in performance of Black youth on the NAEP to 
differences in the math sequence of courses pursued in high 
school with Black students underrepresented in higher level 
math course sequences of Algebra I, Geometry, and Algebra II.
The National Center for Education Statistics Report, 
Effective Schools in Mathematics (Mullis, Jenkins, & Johnson, 
1994), indicated, "At grade 4, 88% of the students in the 
top performing one-third of the schools were white students 
and only a few percent in other racial/ethnic 
classifications" (p. 22). In the bottom performing level, 
about 40% of the students were White, 40% were Black, and 20% 
were Hispanic. At grades 8 and 12, the top performing one- 
third contained 84-86% White students and 5% for each group
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of Black, Hispanic, and Asian Pacific Islander students. The 
lowest third, consisted of 43-45% white students, 33-35%
Black students, 18% Hispanic students, and 1-2% American 
Indian students.
Transiency
Transiency also affects student performance in school 
(Rhodes, 1993). As transiency may be associated with housing 
instability and poverty, students may move multiple times in 
the school year. Rhodes reported, however, "...in schools 
that show low income but high achievement, low mobility is 
the key factor" (p. 13). The Effective Schools in 
Mathematics report (Mullis, Jenkins, & Johnson, 1994) 
indicated that for 4th graders experiencing 1-2 moves in the 
past 2 years, 23% are in the top one-third of schools vs. 32% 
in the bottom. For 4th graders experiencing 3 or more moves, 
6% are in the top one-third of schools and 18% are in the 
bottom one-third. For 8th graders, 2% are in the top one- 
third and 4% are in the bottom.
Limited English Proficiency
Limited English proficient students come to schools in 
the United States either as native b o m  children of 
residents, children of immigrants, or children of illegal 
aliens. These children account for approximately 5% of the 
total school age population and 8% of all school age children 
in the United States (Outtz, 1994; United States General 
Accounting Office, 1993). In addition, statistics from the
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Bureau of the Census do not portray the status of 
undocumented aliens enrolled in schools. A 1994 Urban 
Institute Study (Clark, Passel, Zimmerman, & Fix, 1994), 
however, estimated 641,000 undocumented aliens enrolled in 
public schools in the states of Arizona, California, Florida, 
Illinois, New Jersey, New York, and Texas. Their estimate of 
cost for providing a public school education for these 
students was $3.1 billion. According to Figueroa and Garcia 
(1994), 43% of all school districts serve Limited English 
Proficient (LEP) students. The English-as-a-Second-Language 
(ESL) model of instruction is the primary program model with 
only 17% of schools providing bilingual instruction both in 
English and in the students' primary languages.
Second language students must leam not only 
conversational skills, but they must also acquire academic 
language skills (Cummins, 1991). Conversational English is 
highly embedded in contexts with clues, body language, and 
gestures to assist the listener. Academic language, however, 
occurs without the contextual references. Therefore, 
educators must "...develop children's academic potential 
through two linguistic channels that mediate their out-of­
school experience with the world" (Cummins, 1991, p. 100).
The understanding of new concepts is obviously dependent upon 
association with prior information.
The instructional approaches and methodologies as well 
as assessments for dealing with LEP learners require 
understanding the language development of the child both in
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his or her native language and English (Cummins, 1991;
Estrin, 1993; Figueroa & Garcia, 1994). Only 10% of the
363,000 teachers providing services to LEP children, however, 
are credentialed bilingual teachers; only 33% of the teachers 
have ever taken a college course on culture and language 
acquisition; and a majority of teachers serving Spanish­
speaking children have no proficiency in Spanish (Figueroa & 
Garcia, 1994). In order to provide appropriate assistance 
for these students, the preparation and training of teachers 
is critical. Yet, the population of immigrants who need 
English language learning services continues to rise.
Title I Eliaibilitv
The needs of poor and educationally disadvantaged 
students are also addressed by the Title I compensatory 
education categorical funding from the federal level. In 
1991, 23% of all elementary students and 16% of all secondary 
students received Title I services (National Center for 
Educational Statistics, 1994). A review of Title I programs 
(Archambault, 1989) indicated that services are provided 
primarily in a pull-out model of instruction in which 
qualifying students receive instruction in a separate class. 
Citing his previous 1986 study on instructional groupings, 
Slavin (1994a) noted that the effects of within-class ability 
grouping for reading and math were beneficial; however, 
heterogeneous grouping also benefited students without having 
negative effects on the higher ability students. In 
addition, individual instruction appeared to be beneficial
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but not as the sole model of delivery. The class size and 
engagement of the teacher with the student were also 
important to the success of that method.
Slavin's review of research on ability grouping 
indicated the "Joplin Plan" involving across grade level 
grouping by reading level showed positive effects on reading 
achievement in grades 1-3. Recent work by Slavin, Madden, 
Dolan, and Wasik (1993) analyzed the Success for All model of 
Title I supported reading instruction. In this model, the 
intervention and support are immediate and intense while the 
student remains in the regular educational program for the 
majority of the day. Certified teachers work as reading 
tutors intervening at the point of need, and students are 
scheduled into a 90-minute reading period with students of 
similar ability across grade levels. Family support and 
training are a part of the program as is family involvement. 
Results from 15 pilot schools indicated that students in the 
program exceeded control students by approximately 3 months 
in 1st grade and by 7 months in 3rd grade. For the lowest 
quartile of students in the program, results showed greater 
gains for that group than for students in the general cohort.
Special Education
In addition to Title I compensatory education programs, 
which support the vertical equity concept, special education 
funding is also delivered to the states. P.L. 94-142, 
reauthorized in 1990 as Individuals with Disabilities 
Education Act (IDEA) requires states to provide services for
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individuals with disabilities including services for early 
intervention for infants from birth to age three who are at 
risk of becoming developmentally delayed. In 1991, $1.85 
billion was distributed to states for 4.6 million children 
receiving special education services. (U. S. Department of 
Education Audit Report, 1994, p. 15). Considered an 
underfunded mandate, states and districts are caught between 
the federal position and the court's decisions; a district 
may not abdicate its responsibility due to the high cost of 
providing services.
The audit report by the U. S. Department of Education,
"ED Can Allocate Special Education Funds More Equitably" 
(September, 1994), indicated that the count of students from 
states reporting to the Department of Education for receiving 
funds shows the categories are defined differently from state 
to state and wide variations in numbers of students in each 
category also appear. The report further suggested a revised 
count procedure based on population and poverty (correlated 
with incidence of disability) and a category count by 
disability. The report states:
Because the method uses objective data derived for other 
purposes, it eliminates the financial incentives for 
manipulating student counts, including retaining 
students in Special Education just to continue 
receiving Federal funds. In addition, its simplicity 
eliminates most of the costs associated with counting 
and categorizing the students, monitoring those counts
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and maintaining records in the event of future audits
(p. 13).
According to Jordan and Lyons (1992), state funding 
levels for special education are often inadequate to ensure 
that each child is provided with a "free end appropriate 
education." The mechanisms are not based on current program 
costs, and variation from district to district renders 
formula systems inadequate. Consequently, districts are left 
to supplement funding for special education and compensatory 
programs from their own operating budgets. The state 
formulas and compensatory funding attempt to provide 
equitable resources addressing horizontal equity, and to a 
limited degree, vertical equity.
Other factors, although not variables in this study, 
also influence our children as they enter schools. Violent 
incidents have increased 25% for 11-17-year-olds in the last 
decade according to the Uniform Crime Statistics (1992) cited 
in Osofsky and Fenichel (1994). In a survey by Marans and 
Cohen (1993) also cited in Osofsl^ and Fenichel (1994), 30% 
of 6th, 7th, and 10th grade student respondents reported 
witnessing at least one crime daily. The exposure to 
violence can leave an imprint on a child which emerges in 
behavior as the child matures : "...any young children who 
experience urban violence may withdraw, appear depressed, 
have difficulty paying attention, or become aggressive" 
(Osofsky & Fenichel, 1994, p. 5). These behaviors affect
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classrooms and schools and may profoundly impact the 
educational system as a whole.
Alcoholism affects the home life of one out of four 
adolescents (Powell, Gabe, & Zehm, 1994). They reported, 
"Adolescent children of alcoholics (AdCOA's) are three to 
five times more likely to be referred for treatment as 
learning disabled or behavioral disordered" (p. ix). As 
these behaviors emerge, teachers must respond with concern 
but manage interventions with care. The risk factors both 
personal and academic do not operate independently. Frymier 
(1992) indicated students at risk in one category are likely 
to be at risk in another. He wrote, "Children who hurt, 
hurt all over. Children who fail, fail in everything they 
do. Risk is pervasive" (p. 258).
Recognizing that many of these indicators cross rural, 
inner city, and suburban boundaries; that children live in 
varied family arrangements; and that level of educational 
attainment of the parents is associated with unemployment and 
children's poverty status, vertical equity as well as equal 
opportunity principles must govern strategies for addressing 
the needs of a diverse student population. The concept of 
"readiness" contained in the National Educational Goals 
(1994) attempts to recognize the expanded range of needs 
which must be addressed as children experience learning in 
the contexts of home, family, school, childcare, and 
community environments. The child's development and success
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are dependent upon the interrelationship of the experiences 
in these contexts.
Historical Background of the Index-of-Need
Several methods of differentiated funding address issues 
of vertical equity. Each method of funding has particular 
strengths and limitations as well as incentives and 
disincentives in their application by districts.
McDonough and Jordan (1992) identified the top three 
preferred methods of funding at-risk programs as "pupil 
weights, index-of-need, and categorical grants" (p. 106). 
Pupil weights direct additional funding above the basic per- 
pupil funding level (Verstegen,1992). For exan^le in special 
education funding, a base amount might be given a weight of
1.00 and then would be adjusted by an additional increment or 
weight for certain populations of students. Verstegen
explained, "...a weight of 1.5 provides 50% more funding for
an exceptional student than is spent on a student in the
regular education program" (p. 145). Categorical grants, on
the other hand, are based on special needs of identified 
populations such as disadvantaged. Title I, special 
education, and second language students (Ficus, 1992). These 
funds are earmarked for a specific purpose.
The index-of-need, however, is a recent finance 
allocation application which disburses funds based on special 
economic or educational conditions such as the number of 
special needs students in the district or school or the
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districts'/schools' educational overburden (Lyons, 1992; 
Weiner, 1994; Stansfield-Paquette, 1996). This methodology, 
originally developed for funding programs serving at-risk 
youth (Lyons, 1990), acts as a proxy for the magnitude of 
need of a district.
With any funding formula, incentives and disincentives 
in its application are apparent. For example, Hartman 
(1980), in a review of special education funding methods, 
indicated that per pupil weights offer the incentive to serve 
more students. Also, as the weights may be set at different 
levels, a disincentive is that weights may be adjusted to 
meet a certain funding level which may or may not adequately 
address student need. As child-based formulas, the per-pupil 
weight means the more students classified, the more special 
education funding is received. Differential weights based on 
the type of handicap may encourage overqualifying students in 
a particular category. However the weights could also have a 
positive effect, encouraging certain programmatic practices 
if weights result in additional dollars for inclusive or less 
restrictive settings. The weights in this context provide an 
incentive for program development and growth.
The index-of-need offers a different conceptual paradigm 
from the traditional options evaluated by Hartman. As 
described by Slavin (1994b), under the traditional methods, 
districts may direct a maximum level of resources to a 
minimum number of students or direct a minimum level of 
resources to a maximum number of students. The index-of-need
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provides the opportunity to allocate proportionately greater 
resources to those students emd schools with proportionately 
greater need. The index-of-need provides the incentive of 
directing resources based on selected educational and/or 
demographic factors. Lyons (1992) explained that the index 
offers the "incentive to maximize resources" in that funding 
is provided "based on a single measure (the index) according 
to need" (p. 129).
The index-of-need is used as a proxy for the magnitude 
of educational need based on selected demographic and 
educational factors. The derivation of the index requires a 
statistical analysis of the interaction of the selected 
factors producing a hierarchical ranking of districts or 
schools based on their individual need factors. This is then 
used as the basis for differentiated funding due to the 
variability in educational and socioeconomic factors in 
districts or schools.
According to Jordan and Lyons (1994), the index must 
address several criteria to accomplish effectively the goal 
of differentiated funding based on need. It must (a) be 
based on publicly available data which are not an excessive 
burden on districts or schools to gather, (b) be objective so 
as to prevent districts or schools from manipulating data 
elements in order to receive unjustified additional funds,
(c) result in a proportionately greater amount of resources 
being given to districts or schools with the greatest need, 
and (d) be replicable and easily applied.
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An index-of-need methodology for intradistrict funding 
has not yet been pursued; however, an index-of-need 
application has been used by Weiner (1994) as an alternative 
funding method for Bureau of Indian Affairs schools. In 
Weiner's model, a simulation examined "variation in 
educational need as a function of reservation 
characteristics" (p. 72). Applying a need factor for each 
reservation as an add-on weight, an index was generated from 
which to redistribute resources. This recent research by 
Weiner (1994) developed the index-of-need using a neural net 
methodology. Weiner's research model met six of eight 
predetermined criteria for an effective funding model: (a) 
efficiency, (b) feasibility, (c) non-manipulability, (d) 
responsiveness, (e) stability/predictability, and (f) equity. 
In the two areas of accountability and adequacy, the study 
recommended policy decisions would be necesseury to address 
those criteria. Joraanstad (1995) also employed the neural 
net methodology introduced by Weiner, processing multiple 
indicators of at-riskness and determining those indicators 
most predictive of need and reliable for index development to 
fund at-risk programs in Arizona.
The index, therefore, has precedence in research as a 
basis for a funding model. It also presents several 
advantages when used in the allocation of resources. For 
example, it can be applied to selected or total student 
populations, in addition, funding is not linked to specific 
programs or the identification of students as they are in the
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categorical and per-pupil weight methodologies. Further, the 
incentive to overclassify students is not supported. The 
distribution of resources can also be maximized since the 
index provides a hierarchical ranking of districts or schools 
based on need. Also, the vciriables included as the basis for 
the index may be selected based on policy decisions 
determining target areas. Thus, the index-of-need is a 
viable model to explore for use in this study on 
intradistrict resource allocation.
Summary
A review of the literature in public school finance 
justifies allocation of resources based on the principle of 
vertical equity, that is, allocation of funds according to 
student needs. In addition, current researchers suggest that 
the school must be designated as the unit of analysis for 
real financial reform to impact student outcomes. There also 
existed in the extant literature identifiable variables of 
student need that have been used in state and federal funding 
dispersal systems that also have application to intradistrict 
funding dispersal. With the advent of the work in the area 
of artificial intelligence, neural networks have emerged as a 
possible methodology for developing index-based funding 
systems adressing need chauracteristics. Thus, the necessary 
elements exist from which to develop a methodology for the 
intradistrict allocation of funds based on student need.
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CHAPTER THREE 
Research Design and Methodology 
Introduction
The purpose of this study was to develop a funding model 
for intradistrict allocation of resources based on the 
indicators-of-need in 31 middle schools in Clark County 
School District. The study was completed in three phases.
In the first phase, the need variables from the research 
literature were selected and the variables in each Clark 
County School District middle school were described. During 
the second phase, an index-of-need was developed using a 
neural network analysis to identify clusters or groupings of 
schools based on the variables in each school. A funding 
model using the index was developed during the third phase of 
the research. The group weights from the index were applied 
to the enrollment of each school to produce an adjusted 
enrollment index (AEI). The redistributive effects of the 
AEI application were analyzed based upon two conditions: new 
funding resources availability and existing funding resources 
availability. The gains and/or losses for individual schools 
were determined under both conditions in the simulations.
46
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Purpose of the Study
The purpose of this study was to develop a funding model 
for the intradistrict allocation of resources based on 
indicators -of-need as present in the 31 middle schools in 
Clark County School District (CCSD).
Research Questions
The research questions for this study were:
1. What variables can be supported by the research 
literature as indicative of student need?
2. To what degree were the indicators-of-need 
variables indentified from the research literature 
present in each of the 31 CCSD middle schools?
3. Given the selected variables, what clusters or 
groupings of schools based on need were identified 
using a neural network methodology?
4. How can the results of the neural network
methodology be used to develop an index-of-need for
the 31 CCSD middle schools?
5. What were the redistributive effects of the 
index-of-need based on the two conditions of new 
and existing resources available for funding?
Data and Data Sources
Data Collection Procedures
During the first phase of the study, the indicators-of- 
need were determined from the research literature. Then the
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level of indicators-of-need present in middle schools 
selected for this study was determined. Data included 
information on student poverty levels, transiency rates. 
Limited English Proficient (LEP) student enrollment, special 
education student enrollment. Title I services student 
eligibility figures, minority enrollment, and CTBS composite 
achievement and TCS ability test scores.
The poverty level information was determined by the 
number of students in each school eligible for the free or 
reduced-price lunch program. The transiency rate was derived 
from the Nevada State School Accountability Report in the 
year of the study. The Limited English Proficiency student 
enrollment was taken from the CCSD Second Language Programs 
Department data current at the time of the study. Similarly, 
the special education enrollment was determined by the 
official fourth week reporting date count and included 
special programs, resource room, and mainstreamed students.
The number of students eligible for Title I services was 
obtained from the CCSD Division of Compensatory Education.
The minority enrollment figures were taken from the 
coded enrollment status on the students' CCF 703 information 
as reported by the CCSD Student Accounting Department. As 
required by the Nevada Department of Education, CCSD uses 
five major categories in reporting the data: (a) Caucasian,
(b) Black, (c) Asian/Pacific Islander, (d) Native American, 
Indian, and (e) Hispanic. School composite achievement 
scores from the year of the study were taken from the
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Con^rehensive Test of Basic Skills, CTBS/4, Level 19/20, Form 
A, administered in the fall to 6th and 8th grade students in 
CCSD.
Selection of Subjects
The unit of analysis for this study was each of the 31 
middle schools in Clark County School District, Nevada. One 
of 17 school districts in the state, Clark County School 
District enrolled 156,348 students in the 1994-1995 school 
year. (CCSD Budget Report, 1994-1995, p. 272). Twenty-six of 
the schools were located within the metropolitan areas of 
Clark County including Boulder City, Henderson, Las Vegas, 
and North Las Vegas. Five of the schools were located in 
outlying areas: Mack Lyon Middle School, a self-contained
rural middle school in Overton, Indian Springs, Laughlin, and 
Virgin Valley, combination junior/senior high schools with 
student populations under 500 students; and Sandy Valley, a 
K-8 school. The urban schools ranged in enrollment from 
approximately 500 students to 2,300 students.
Identification of Site Resources
The school site budget and staffing information was 
gathered from the CCSD annual budget report during the year 
of the study. On-ratio staffing allocations were based on 
the staffing formula of 31.6 students to 1.0 full-time 
equivalent (FTE) teacher as applied by the Human Resources 
Division to the fourth week enrollment count during the year 
of the study.
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Research Procedures
This study was conducted in three phases. During the 
first phase of the study, the need variables were identified 
and described from the research literature. In addition, the 
need varisd>les present in each of the Clark County School 
District middle schools in the study were determined. Data 
on each of the need indicators were then converted into a 
common format for statistical calculation, and test score 
data were normalized.
For the first phase of the study, the seven indicators- 
of-need variables, as identified by the research literature, 
were examined in each of the middle schools. An initial 
neural net analysis was conç)leted to determine the effects of 
the test scores by omitting that variable from the analysis. 
This was a precautionary step as previous research by 
Stansfield-Paquette (1996) found test scores to affect 
schools-in-need negatively, who despite other factors, 
produced higher test scores. A con^arison indicated the test 
scores variables should not be included. Six variables were 
then selected from which to develop the index-of -need in the 
second phase of the study: Free or reduced-price lunch, LEP, 
transiency, special education, minority, and Title I.
The second phase of the study developed an index-of-need 
using a neural net analysis to identify clusters or groupings 
of schools based on the degree of presence of six variables 
in each school.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
51
The neural net process of data analysis was an 
adaptation of the methodology developed by Weiner (1994).
The neural net process application was an extension of the 
methodology used in the Stcinsfield-Paquette (1996) and 
Joraanstad (1995) finance studies.
Neural networks have been used in research for their 
ability to use parallel processing of information similar to 
the way the human brain functions (Nelson & Illingworth,
1991). As defined by Lisboa (1992), a neural network is "a 
network of interacting simple units together with a rule to 
adjust the strength of connections between these units in 
response to externally supplied data"(p. 7). Neural networks 
do not require data to be "linearly sepairable or independent" 
(Coats & Pant, 1992, p. 10). They can deal with con^lex, 
inconsistent, and incomplete data and still produce output.
According to Lisboa (1992), neural networks present 
several advantages including their ability to select relevant 
data and to assess the aggregate impart of multiple inputs 
when the individual impact of a variable may not be that 
strong. Applications of the network in financial prediction 
models have been shown to be valuable for analysis of data 
under conditions which traditional statistical models such as 
discriminant analysis cannot incorporate (Tam & Kiang, 1992; 
Coats & Fant, 1992).
The Kohonen network used in this study analyzed data for 
regular patterns and produced an organized description of the 
data. As a "self-organizing map" (Kohonen, 1992, p. 74), it
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linked each input to every output node through a variable 
connection weight. The Kohonen accepted input data learning 
"to make pattern classifications by making its own clustering 
scheme" (Wsurd Systems Group, 1995, p. 239). By adjusting the 
weights for the receptor node as well as its immediate 
neighbors, it eventually defines clusters through this two 
dimensional process (Lisboa, 1992; Ritter, Martinetz, & 
Schulten, 1992)). The Kohonen network analysis used in this 
study provided four categories of schools based on the six 
indicators-of-need variables.
Several default settings in the Kohonen network software 
governed the processing of the input in the Kohonen analysis. 
The initial weight of 0.5 and a learning rate of 0.5 limited 
weight adjustments as the variables were processed in each of 
the 5,000 epochs or passes. The neighborhood size was set at
3.0, one less than the number of desired categories (Ward 
Systems Group, 1995).
The backpropagation process, a supervised training 
algorithm, involved both a forward and backward pass between 
the input layer and the output layer neurons (Blum, 1992).
An input layer accepts information, and a hidden layer of 
neurons processes the information through connections or 
synapses. The algorithmic computational process determines 
the weights which represent the strength of the relationship 
between the input factors and the output. The output layer 
indicates the outcome or decision based upon the cumulative 
input (Coats & Fant, 1992; Kim & Tyler, 1995).
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The backpropagation iterative algorithm, designed to minimize 
the difference (mean squares error) between the calculated 
output and the desired output through the network (Lippman, 
1987), adjusted the connecting weights between the neurons in 
the layers, changing them with a small step at each 
iteration. The change in weights accomplished the 
minimization of the differences between the actual and 
desired output. Essentially, the network propagated back the 
error from the output layer through the internal layers until 
the input layer was reached (Kim & Tyler, 1995; Bharath & 
Drosen, 1994). In this study, the back propagation neural 
network was used to verify the categorization from the 
Kohonen net using the six indicators -of -need as input and the 
categories generated by the Kohonen network as output to 
determine an average error of predictive ability (Weiner, 
1994).
The default settings for the backpropagation were a 0.1 
learning rate and a momentum of 0.1. The momentum setting 
governed the progression of weight adjustments allowed in the 
backpropagation. The momentum meant that one-tenth (10%) of 
the proportion of the previous weight change was added to the 
new weight change thereby providing a "smoothing effect" as 
the learning progressed through each iteration (Ward Systems 
Group, 1995, p. 233).
The evaluation of the output was characterized by 
several statistical values reported as part of the NeuroShell 
2 software program. An R squared value evaluated "the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
54
accuracy of the model to the accuracy of a trivial benchmark 
model" (Ward Systems Group, 1995, p. 237). As described in 
the NeuroShell 2 user's manual, "R squared, the coefficient 
of multiple determination, is a statistical indicator usually 
applied in multiple regression analysis. It compared the 
accuracy of the model to the accuracy of a trivial benchmark 
model wherein the prediction is simply the mean of all the 
samples" (p. 237). If the neural predictions were worse than 
the simple mean of all the cases, the R squared value would 
be 0 indicating a poor fit. An R squared value of 1.0, on 
the other hand, would indicate a perfect fit meaning the 
benchmark and predicted models are close in accuracy. The 
formula for this calculation is represented below:
R̂  = 1 - (SSE + SSYY)
Where SSE = 2 (y - y)̂ , SSYY = 2 (y - ÿ)̂ , y is the actual
value, y is the predicted value of y, and y is the mean value 
of the y values.
The software also reported a strength contribution of 
each of the variables or the "importance" of each of the 
variables "in predicting the network's output, relative to 
the other input variables in the same network" (Ward Systems 
Group, 1995, p. 161). This strength contribution provided a 
visual representation of the importance of each of the 
variables.
Additional statistical descriptors from the software 
were also provided as a basis for evaluating the
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backpropagation results. Absolute error reported the 
"absolute value of the difference between the value the 
network is predicting for an output and the actual value of 
that output" (Ward Systems Group, 1995, p. 229). These 
descriptors were used by Joraanstad (1995) as the criteria 
for evaluating the Kohonen produced categories. A mean 
absolute error of less than 1.0 was predetermined to indicate 
the backpropagation was able to predict the classification 
within one category; the maximum absolute error of less than 
1.0 was established to indicate the classifications were 
predicted within one category.
A correlation coefficient r is also used to analyze the 
network outputs. This statistic "measures the strength of 
the relationship between actual vs. predicted outputs" (Ward 
Systems Group, 1995, p. 230). The closer to 1.0, the 
stronger the positive linear relationship (p. 230). In this 
study, the correlation coefficient r expresses the linear 
relationship of the Kohonen groupings and the predicted 
groupings from the backpropagation.
Four categories were derived from the Kohonen processing 
according to the six variables present in each school. The 
backpropagation process subsequently verified the four 
categories producing a more refined index of predicted 
grouping weights. It was this index of refined predicted 
group weights that became the basis for the funding 
simulation.
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In phase three, the predicted grouping weights were used 
to build a funding model for the intradistrict allocation of 
resources. The predicted group weights for each school were 
converted from a 1.0 - 4.0 scale to a 1.0 - 1.25 scale. This 
conversion established a range of 0% minimum to 25% maximum 
potential increase in budget and staffing resources in the 
simulation. This magnitude of range was established as a 
policy decision to show a reasonable level of increased 
funding possibilities in the simulation. However, this 
conversion scale can be established at any level desired, 
based on funding resource levels and/or the degree to which 
policymakers choose to recognize educational need.
The converted index weights for each school were 
multiplied by the school's fourth week enrollment count to 
produce an adjusted enrollment index (AEI). The (AEI) was 
used as the basis for computing both budget (supplies, 
equipment, textbooks) and staffing allocations. This design 
was used since the CCSD budget and staffing allocation is 
currently calculated only from the enrollments in each 
school. The adjusted enrollments then reflect the 
application of the predicted group weight value to the base 
enrollment and each school's adjusted enrollment is 
proportionate to their assigned weight. Comparisons among 
the formula applications are easily obtained since they are 
based on the enrollment data.
The comparision of the distribution of resources based 
on the current per-pupil funding allocation method and the
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simulated index-based allocation method was governed by two 
conditions. For the condition of new funding availability, 
the adjusted enrollment figure was the basis for the budget 
and staffing allocations, each school gaining in relationship 
to its assigned index weight. For the condition of existing 
funding, the resource pools (total budget dollars and total 
staffing allocation) were held constant and the percentages 
of gain and loss were computed for each school. Analysis of 
the Kohonen category 1 (least need) and category 4 (most 
need) schools focused on the allocation changes given the two 
stated conditions.
Summary
The research process used a neural network computing 
methodology to determine a proxy index for the magnitude of 
need that may be the basis for the intradistrict disbursement 
of funds in the 31 middle schools in Clark County School 
District. The methodology was an adaptation of a neural net 
methodology developed by Weiner (1994) for an interdistrict 
disbursement formula.
First, using data available in standard reports and 
formats used for state, district, and federal level funding 
and accountability reports, the study identified a set of 
variables the research literature supported as indicative of 
student need and described those variables in the 31 middle 
schools in Clark County School District. Next, using an 
artificial intelligence software analysis (i.e., a neural
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network program), an index based on the selected variables 
was developed. In the third phase of the study, a simulation 
was developed using the backpropagation predicted group 
weights as an index-of-need. Based on this index, an 
adjusted enrollment index (AEI) was developed and became the 
basis for the allocation of resources to the schools. Given 
conditions of both new and existing resources, the subsequent 
redistributive effect of the index and its impact on budget 
and staffing allocations was reviewed using degree of change 
given both new and existing funding resources.
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CHAPTER FOUR 
Data Analysis
Introduction
The purpose of this study was to develop a funding model 
for intradistrict allocation of resources based on 
indicators-of-need in the 31 middle schools in Clark County 
School District. The study was conducted in three phases.
Phase One; Selection of Indicators-of-Need Variables 
During phase one, seven indicators-of-need variables 
were selected as identified by the research literature. 
Included as variables were student transiency rate, special 
education student percentages, limited English proficient 
(LEP) student percentages, free or reduced-price lunch 
student eligibility, minority student percentages. Title I 
student eligibility, and CTBS achievement/ability test score 
percentiles. The degree to which these variables were 
present in the 31 Clark County School District middle schools 
was examined using the data sources available in existing 
reports from the district. Then, with the NeuroShell 2 (Ward 
Systems Group, 1995) neural network processing computer 
software, schools were clustered from lowest to highest need 
based on the individual school's characteristics as
59
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identified from the data. The table in Appendix A describes 
the schools by category and also the individual variable 
percentages for each school.
Using the Kohonen process, eleven schools (Becker, 
Brinley, Cannon, Garrett, Greenspun, Johnson, Lyon,
0'Callaghan, Sawyer, White, Woodbury) were placed in category 
1. Five schools were in category 2 (Brown, Burkholder, 
Garside, Guinn, Hyde Park). Category 3 consisted of nine 
schools (Cashman, Fremont, Gibson, Indian Springs, Knudson, 
Laughlin, Sandy Valley, Swainston. Virgin Valley). Six 
schools were placed in category 4 (Bridger, Martin, Orr, 
Robison, Smith, Von Tobel). Six of the category 1 schools 
were built within the last four years and are located in high 
growth areas of the Las Vegas valley. The only other newly 
built school, Swainston, was in category 3. This placement is 
accounted for by the high poverty level (0.34) and high 
minority level (0.46). All the category 4 schools, those 
with the highest need, are located in the central city area 
of the valley.
The preliminary data analysis provided insight as to the 
degree of presence of the varicüales. Overall transiency 
ranged from 0.9% at Greenspun, a category 1 school, to 47% at 
Orr, a category 4 school. Within category 1, the highest 
reported transiency rate was at O'Callaghan. As this is a 
new school in a developing housing area, this transiency 
level would be expected.
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In terms of other indicators-of-need. Title I 
percentages ranged from 11% to 32% and were represented only 
in the category 3 and 4 schools. The percentages of special 
education students ranged from a 5% level at Greenspun in 
category 1 to 17% at Sandy Valley, a small rural school. The 
17% figure is high as there are only 70 students in the 
middle school program. In category 4 schools, the percentage 
of special education students ranged from 10% to 13% of the 
population. Category 1 schools reflected a range from 5% to 
13%, category 2 schools from 9% to 14%, and category 3 
schools from 8% to 17%.
The poverty level in five out of the six category 4 
schools ranged from 67% to 82% of the population. Only 
Robison had a lower percentage at 47%. The minority and 
special education levels at Robison, however, were relative 
to the other category 4 schools. All schools in category 4 
reported a high transiency rate ranging from 32% to 47%. Of 
the 11 category 1 schools, poverty ranged from 5% at 
Greenspun to 35% at Lyon. Although reporting a high poverty 
percentage, Lyon, an outlying school, showed demographics 
fairly consistent with the other category 1 schools reporting 
the lowest LEP (5%) and transiency (11%) percentages in the 
study.
The LEP populations were concentrated in the category 4 
schools ranging from 10% to 28%. Two other schools in 
category 3 had similar levels of LEP populations, Cashman at 
11% and Fremont at 18%. Along the same lines, minority
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representation was at the 50% level or above in all six 
category 4 schools. Only Fremont in category 3 also had a 
high minority population reported at 54%.
The neural network analysis was used initially to 
examine the statistical interactions of the seven variables 
which had been selected as a result of the literature review. 
To determine the influence of the test scores, a neural net 
analysis excluding test scores was run. Excluding the test 
score variable produced changes in cluster categories and 
backpropagation predicted grouping weights.
Table 1 on the following page reports the Kohonen 
categories and the backpropagation predicted grouping scores 
from the analysis. The negative numerical change in the 
predicted grouping weights indicated a school's movement 
closer to 4.0 (greater need); the positive numbers indicated 
movement closer to 1.0 (less need). In the majority of 
schools, omitting the test score variable resulted in the 
school's occupying a position of less need in the index 
(closer to 1.0). Burkholder, Guinn, Indian Springs,
Laughlin, Swainston, and virgin Valley all were placed in a 
category of less need. However, schools in category 4 
indicated increased need according to their predicted 
grouping scores when test scores were omitted. Only one 
school in category 3, Fremont, shifted to a position of 
greater need with the omission of the test scores.
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Table 1
Kohonen and Backpropagation Groupings; Test Scores
School Kohonen 
GTp. w 
Tests
Kohonen
Grp.
w/o
Tests
Backpropagation 
Predicted Grp. 
Weights/
All Variables
Backpropagation 
Predicted Grp 
Weights/No Test 
Variable
Change 
in Group 
weights
Becker 1 1 1.58 1.14 0.44
Bridger 4 4 3.72 3.98 -0.26
Brinley 1 1 1.69 1.16 0.53
Brcwn 2 2 2.21 1.94 0.27
Burkholder 2 1 2.01 1.36 0.65
Cannon 1 1 1.45 1.20 0.25
Cashman 3 3 3.09 2.90 0.19
Fremont 3 4 3.11 3.62 -0.51
Garrett 1 1 1.34 1.06 0.28
Garside 2 2 2.26 1.87 0.39
Gibson 3 3 2.92 2.60 0.32
Greenspun 1 1 1.03 1.00 0.03
Guinn 2 1 1.95 1.48 0.47
Hyde Park 2 2 2.19 1.98 0.21
Indian Springs 3 2 2.61 2.02 0.59
Johnson 1 1 1.36 1.26 0.10
Knudson 3 3 3.10 3.36 -0.26
Laughlin 3 2 2.82 1.66 1.16
Lyon 1 1 1.64 1.42 0.22
Martin 4 4 3.98 4.00 -0.02
O'Callaghan 1 1 1.76 1.45 0.31
Orr 4 4 3.75 4.00 -0.25
Robison 4 4 3.23 3.57 -0.34
Sandy Valley 3 3 3.03 2.75 0.28
Sav^er 1 1 1.35 1.13 0.22
anith 4 4 4.00 4.00 0.00
Swainston 3 2 2.87 2.16 0.71
Virgin Vall^ 3 2 2.83 1.75 1.08
Von Tobel 4 4 3.71 4.00 -0.29
White 1 1 1.44 1.08 0.36
Woodbury 1 1 1 1.53 1.46 0.07
Test scores, when included, acted as a depressor to 
category 1 schools, placing them in a position of more need 
(closer to 4.0); backpropagation weightings were indicative 
of greater need. However, test scores enhanced the position
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of the category 4 schools (placing them closer to 1.0). 
Category 1 schools, without a high representation of other 
indicators -of-need, may move to a position of more need as 
including test scores influenced their position more 
strongly. In the category 4 schools, despite the high 
presence of other demographic indicators -of -need, the test 
scores and their relative weights may influence their 
movement on the index to less need (closer to 1.0).
Based on this information, the test scores were 
eliminated from the indicators -of-need variables used for 
developing the index. In this analysis, the test scores did 
not act as predictors of need but as outcomes over which the 
school itself may have influence. Test scores are unlike 
other demographic factors such as poverty or second language 
population enrollment over which the school has no control 
and which have been established as indicators-of-need in the 
research literature. A school with higher test scores may be 
penalized in an index-of-need resource allocation formula, or 
it may be a disincentive for schools to inç>rove achievement 
if it will result in reduced funding. Based on this 
analysis, test scores were seen as indicators of an outcome 
rather than as inputs and were therefore deemed inappropriate 
for a resource allocation index-of-need to be applied in this 
study.
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Phase Two: Index of Need Construction
Six variables were finally selected for use in creating 
the index: Transiency, Special Education, LEP, Free or
Reduced-price Lunch, Minority Enrollment, and Title I 
Eligibility. These six veiricibles were used as inputs for 
construction of the index. NeuroShell 2, a neural network 
program, completed two processes in analyzing the data. A 
Kohonen analysis was used to identify clusters or groupings 
based on the analysis of the variables present in each of the 
schools. It generated relative weights placing each school in 
a cluster group based on its need variables and its 
similarities to other schools in the study.
Several settings were used from the program default 
settings. The Kohonen initial weight was set at 0.5 which 
allowed a range from +0.5 to -0.5 in which weights could 
adjust during the learning patterns. The learning rate was 
set at 0.5 to modify the error produced each time a pattern 
was analyzed in the process. The neighborhood was set at
3.0, one less than the number of desired categories as 
specified by the NeuroShell 2 architecture. The neighborhood 
defined the limits for the "adjustment of weights of the 
'neighboring neurons' during training" (Ward Systems, 1995, 
p. 57). The program completed 5,000 epochs (runs of all 
variables all ways) to separate the schools into four 
categories based on the patterns of the six selected 
variables.
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The backpropagation neural network used the Kohonen 
clusters as output and the original variable data as input to 
verify the groupings. This process was used to refine the 
Kohonen categories using an algorithmic iterative process of 
learning patterns to process the variable input, adjusting 
weights to produce the set of predicted grouping index 
weights.
In the backpropagation, the learning rate was set at 0.1 
and the initial weight at 0.3. The initial weight is the 
assigned weight at the beginning of the training process. 
Momentum was set at 0.1; this governed the progression of 
weight changes in the network learning process so that one- 
tenth (10%) of the proportion of the previous weight change 
was added to the new weight change (Ward Systems, 1995).
During the epochs, the weight changes continued to process 
until the final session produced an index of predicted 
groupings. This analysis used a 24 neuron hidden layer using 
six inputs and requesting one output per school.
Table 2 indicates the Kohonen clusters produced 
initially and the backpropagation predicted group weights.
The backpropagation process was used to evaluate the Kohonen 
categories.
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Table 2
Kohonen and Backpropagation - Six Variables
School Kohonen
GrcR9
Predicted
Groig)
Weight
Transiency
Rate
Special
Education
%
I2P ftFree or 
Reduced 
-price 
lunch 
ft
Minority
ft
Title
I
ft
Greenspan 1 1.00 0.09 0.15 0.10 0.05 0.17 0.00
Garrett 1 1.06 0.19 0.09 0.00 0.20 0.07 0.00
White 1 1.08 0.17 0.08 0.02 0.15 0.20 0.00
Sawyer 1 1.13 0.22 0.07 0.03 0.11 0.21 0.00
Becker 1 1.14 0.19 0.10 0.01 0.09 0.24 0.00
Brinley 1 1.16 0.21 0.08 0.01 0.16 0.22 0.00
Cannon 1 1.20 0.18 0.08 0.03 0.19 0.25 0.00
Johnson 1 1.26 0.22 0.09 0.01 0.18 0.24 0.00
Burkholder 1 1.36 0.23 0.10 0.01 0.28 0.16 0.00
Lyon 1 1.42 0.11 0.13 0.05 0.35 0.20 0.00
o'Callaghan X 1.45 0.23 0.09 0.02 0.25 0.29 0.00
Woodbury 1 1.46 0.21 0.10 0.03 0.29 0.24 0.00
Guinn 1 1.48 0.23 0.09 0.03 0.24 0.31 0.00
Lauÿilin 2 1.66 0.36 0.08 0.03 0.26 0.19 0.00
Virgin
Valley
2 1.75 0.23 0.12 0.08 0.36 0.16 0.00
Garside 2 1.87 0.30 0.10 0.03 0.33 0.30 0.00
Brown 2 1.94 0.27 0.14 0.02 0.39 0.21 0.00
Hyde Park 2 1.98 0.26 0.12 0.04 0.31 0.38 0.00
Indian
Springs
2 2.02 0.36 0.14 0.01 0.34 0.14 0.00
Swainston 2 2.16 0.26 0.12 0.04 0.34 0.46 0.00
Gibson 3 2.60 0.32 0.11 0.05 0.45 0.50 0.00
Sandy
Valley
3 2.75 0.35 0.17 0.06 0.58 0.13 0.00
Cashman 3 2.90 0.34 0.11 0.11 0.48 0.50 0.00
Knudson 3 3.36 0.37 0.12 0.09 0.50 0.44 0.12
Robison 4 3.57 0.32 0.13 0.10 0.47 0.56 0.18
Fremont 4 3.62 0.38 0.11 0.18 0.53 0.54 0.11
Bridger 4 3.98 0.37 0.12 0.10 0.67 0.69 0.25
Martin 4 4.00 0.42 0.12 0.28 0.82 0.77 0.26
Orr 4 4.00 0.47 0.11 0.19 0.74 0.62 0.19
smith 4 4.00 0.40 0.10 0.25 0.81 0.75 0.32
Von Tobel 4 4.00 0.39 0.12 1 0.14 0.70 0.58 0.28
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The backpropagation generated predicted grouping scores 
ranging from 1.0 - 4.0. The continuum of scores remained 
within the range of 1.0 - 4.0, but differentiation between 
schools could be more closely determined using the 
backpropagation predicted grouping scores. These predicted 
group weights were determined to be the basis for the index 
weights to be used in phase three of the study.
The progression between the predicted group weights was 
fairly smooth between category 1 and category 2 schools with 
a difference of 0.18. Between category 2 and 3 there was a
0.44 difference; between category 3 and category 4 there was 
a 0.21 difference. The large gap between category 2 and 3 
may be explained by the 0.11 difference in the variable 
Free/Reduced Lunch which is the strongest relative 
contribution factor influencing the index weights. The four 
category 4 schools, at a predicted grouping weight of 4.0, 
all reported a high percentage of Free/Reduced Lunch along 
with high Minority and Transiency percentages.
The relative strength contributions, as noted in Figure
1, indicated the strength of each variable in predicting the 
network output. The highest contributors were Free and 
Reduced-price Lunch (8.17), Title I (7.72), and Transiency 
(7.70). Minority (6.85), LEP (5.45), and Special Education 
(4.89) contributed less strongly to the network output.
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Transiency
Relative Contribution Strengths
Specal Ed. LEP Free /Reduced
V A RI AB LE
Minonty % Title I
Figure 1. Relative contribution strengths of the six 
indicator“Of-need variables.
The evaluation of the output was characterized by 
several statistical values reported in the NeuroShell 2 
software program. An R squared value of 0.9537 in a range of 
0.0 to 1.0 evaluated "the accuracy of the model to a trivial 
benchmark model wherein the prediction is simply the mean of 
all the samples" (Ward Systems Group, 1995, p. 237). Close 
to 1.0, this reported R squared value reflected the benchmark 
and predicted models comparisons.
The minimum absolute error was reported at 0.00 and the 
maximum absolute error at 0.481 with a mean absolute error of 
0.198. The correlation coefficient r for the backpropagation 
was 0.981, indicating a positive linear relationship between 
the predicted and the actual values. The predicted group
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weights derived from the backpropagation analysis were then 
used as the basis for the index-of-need in the phase three 
simulation.
Phase Three; Simulation Applications of the Index 
for Resource Allocation 
Two simulations were used to analyze the effects of the 
index application developed in phase two of the study. The 
first step was to rescale the index as shown in Table 3.
The predicted group index weight from the backpropagation was 
converted to an index scale with a range of 1.0 - 1.25.
This range was established for purposes of the simulation as 
a policy decision to limit the power of the index to a 
maximum of 25% additional resources designated to schools.
In Table 2, the values of 1.0 to 4.0 were rescaled to a range 
of 1.0 to 1.25 by multiplying each weight by 0.0625. A 
multiplier of 0.0625 was selected for this simulation so that 
the theoretical range of the index was from 1.0625 (for a 
school with a predicted group weight of 1.000) to 1.25 (for a 
school with a predicted group weight of 4.000). This 
represented the maximum range in the converted scale divided 
by the maximum range in the original scale
(0.25 + 4.0 = 0.0625). The 1.0 to 1.25 scale values were
then used to simulate the allocation of up to 25% more 
resources to schools based on their indicators-of-need. Each 
school's enrollment was multiplied by the converted index
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scale figure to generate an adjusted enrollment index (AEI) 
for each school.
Table 3
Index-Based Adjusted Enrollment
School Predicted
Group
Weight
1.0-1.25
Converted
Base
Enrollment
Adjusted 
Ftit-oI Innmt
Scale Index
fAEI)
Becker 1.14 1.071 1034 1107
Bridger 3.98 1.249 1165 1455
Brinley 1.16 1.073 1859 1995
Brown 1.94 1.121 954 1069
Burkholder 1.36 1.085 1450 1573
Cannon 1.20 1.075 1221 1313
Cashman 2.90 1.181 1285 1518
Fremont 3.62 1.226 1122 1376
Garrett 1.06 1.066 630 672
Garside 1.87 1.117 1492 1667
Gibson 2.60 1.162 1125 1307
Greenspun 1.00 1.062 1533 1628
Guinn 1.48 1.092 1147 1253
Hyde Park 1.98 1.124 1039 1168
Indian
Springs
2.02 1.126 108 122
Johnson 1.26 1.078 2183 2353
Knudson 3.36 1.210 1065 1289
Laucdilin 1.66 1.103 237 261
Lyon 1.42 1.088 461 502
Martin 4.00 1.250 1077 1346
O'Callaghan 1.45 1.091 2170 2367
Orr 4.00 1.250 1403 1754
Robison 3.57 1.223 1518 1857
Sandy Valley 2.75 1.171 70 82
Sawyer 1.13 1.071 960 1028
smith 4.00 1.250 948 1185
Swainston 2.16 1.135 2254 2558
Virgin
Valley
1.75 1.109 278 308
Von T(d)el 4.00 1.250 1136 1420
White 1.08 1.067 1445 1542
Woodbury 1.46 1.091 1 1536 1676
Based on the AEI, budget allocations were computed using 
the 1994 per-pupil funding (PPF) amounts. Table 4 
illustrates the per-pupil funding (PPF) based allocations 
based on $32.76 per pupil for supplies, $27.42 per pupil for
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textbooks, and $9.49 per pupil for equipment (CCSD Budget, 
1994-1995).
The per-pupil funding (PPF) methodology for CCSD grants 
a dollar amount per pupils enrolled. The Supplies,
Textbooks, and Equipment allocations and the Total PPF 
Allocations are the sum of the dollars allocated based on the 
current CCSD per pupil enrollment formulas for each category. 
Table 4
Current CCSD Per Pupil Funding Totals bv Funding Category
School Base
Enrollment
Supplies
PPF
Textbooks
PPF
Equipment
PPF
Total PPF 
Allocation
Becker 1034 $33,874 $28,352 $9.813 $72,039
Bridger 1165 38,165 31,944 11,056 81,165
Brinley 1859 60,901 50,974 17,642 129,517
Brmm 954 31,253 26,159 9,053 66,465
Burkholder 1450 47,502 39,759 13,761 101,022
Cannon 1221 40,000 33,480 11,587 85,067
Cashman 1285 42,097 35,235 12,195 89,527
Fremont 1122 36,757 30,765 10,648 78,170
Garrett 630 20,639 17,275 5,979 43,893
Garside 1492 48,878 40,911 14,159 103,948
Gibson 1125 36,855 30,848 10,676 78,379
Greenspun 1533 50,221 42,035 14,548 106,804
Guinn 1147 37,576 31,451 10,885 79,912
Hyde Park 1039 34,038 28,489 9,860 72,387
Indian
Springs
108 3,538 2,961 1,025 7,524
Johnson 2183 71,515 59,858 20,717 152,090
Knudson 1065 34,889 29,202 10,107 74,198
Laughlin 237 7,764 6,499 2,249 16,512
Lyon 461 15,102 12,641 4,375 32,118
Martin 1077 35,283 29,531 10,221 75,035
O'Callaghan 2170 71,089 59,501 20,593 151,183
Orr 1403 45,962 38,470 13,314 97,746
Robison 1518 49,730 41,624 14,406 105,760
Sandy Valley 70 2,293 1,919 664 4,876
Sawyer 960 31,450 26,323 9,110 66,883
anith 948 31,056 25,994 8,997 66,047
Swainston 2254 73,841 61,805 21,390 157,036
Virgin
Valley
278 9,107 7,623 2,638 19,368
Von Tobel 1136 37,215 31,149 10,781 79,145
White 1445 47,338 39,622 13,713 100,673
Woodbury 1536 50,319 42,117 14,577 107,013
Total 35 , 905 $1,176,247 $984,516 $340,739 $2,501,502
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Index-Based Budget Allocation simulations 
For the first simulation, the PPF allocations were 
countered with the (AEI) based allocations to determine the 
percentage of change as shown in Table 5.
Table 5
Adjusted Enrollment Index fAEI) Based Budget;
Condition of New Funding Resources
School AEI Total PPF* Si^plies
AEI*
Textbook
AEI*
Equip­
ment
AEI*
TCtal
AEI*
in­
crease*
% of 
Change
Becker 1107 572,039 $36,279 $30,365 $10,509 $77.154 $5,115 7.10ft
Bridger 1455 81,165 47,669 39,898 13,809 101,376 20,210 24.90ft
Brinley 1995 129.517 65,347 54,695 18,930 138,971 9,455 7.30ft
Brcnai 1069 66,465 35,035 29,324 10,149 74,507 8,042 12.10ft
Burkholder 1573 101,022 51,540 43,139 14,930 109,608 8,587 8.50ft
Cannon 1313 85,067 43,000 35,991 12,456 91,447 6,380 7.50ft
Cashman 1518 89.527 49,716 41,612 14,402 105,730 16,204 18.10ft
Franont 1376 78.170 45,064 37,718 13,054 95,836 17,666 22.60ft
Garrett 672 43,893 22,001 18.415 6,373 46,789 2,897 6.60ft
Garside 1667 103.948 54,597 45.697 15,816 116,110 12,162 11.70ft
Gibson 1307 78.379 42,826 35,845 12,406 91,076 12,697 16.20ft
Greenspun 1628 106,804 53,335 44,641 15,450 113,426 6,622 6.20ft
Guinn 1253 79.912 41,033 34,344 11,886 87,263 7,352 9.20ft
Hyde Park 1168 72.387 38,258 32.022 11,083 81,363 8,976 12.40ft
Tnri-ian
Springs
122 7,524 3,984 3,334 1,154 8,472 948 12.60ft
Johnson 2353 152,090 77,093 64,527 22,333 163,953 11,863 7.80ft
Knudson 1289 74,198 42,216 35,335 12,229 89,780 15,582 21.00ft
Lau(*lin 261 16,512 8,564 7.168 2,481 18,213 1,701 10.30ft
Lyon 502 32.118 16,431 13,753 4,760 34,944 2,826 8.80ft
Martin 1346 75.035 44,103 36,914 12,776 93,793 18,759 25.00ft
O'Call-
aghan
2367 151,183 77,558 64,916 22,467 164,942 13,758 9.10ft
Orr 1754 97.746 57,453 48,088 16,643 122,184 24,437 25.00%
Robison 1857 105.760 60,819 50.906 17,618 129,343 23,584 22.30ft
Sandy
Valley
82 4,876 2,685 2,248 778 5,711 834 17.10ft
Sawyer 1028 66,883 33,683 28,192 9,757 71,632 4,749 7.10ft
anith 1185 66,047 38,821 32,493 11,246 82,559 16,512 25.00ft
S%#ainston 2558 157.036 83,810 70,148 24.278 178,236 21,200 13.50ft
Virgin
Valley
308 19,368 10,100 8,454 2,926 21,479 $2,111 10.90ft
Von Tobel 1420 79,145 46,519 38,936 13,476 98,931 19,786 25.00ft
White 1542 100,673 50,510 42,277 14,632 107,418 6,745 6.70ft
Woodbury 1676 107,013 54,898 45,950 15,903 116,751 9,738 9.10ft
Total 40,751 $2,501,502 $1,334,947 $1,117,345 $386.710 $2,838,997 $337,495 13.49ft
*Dollar allocations reflect full decimal place values frcm confutations
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The total PPF allocated dollars were derived by multiplying 
the district allocation per pupil by the school's base 
enrollment. The total AEI-based dollcurs were determined by 
multiplying the adjusted enrollment figure by each of the 
district allocated amounts for equipment ($9.49), supplies 
($32.76), and textbooks ($27.42). The increase in allocation 
with the AEI application was determined as the difference 
between the total PPF and AEI dollars. The percentage of 
change reflects the original coefficient (predicted group 
weight) derived from the backpropagation process and applied 
to create the adjusted enrollment.
Redistributive Effects simulated Budget Allocation;
New Funding
This simulation reflected the changes in allocations 
given the condition of new funding available to schools for 
increased resources based on the indicators-of-need. The 
category 4 schools from the Kohonen (Bridger, Fremont,
Martin, Orr, Robison, Smith and Von Tobel) all gained from 
22.3% to 25% additional resources after the application of 
the index. In this simulation, there were no "losers," but 
each school received funding reflective of their indicators- 
of-need. For an additional investment of $337,495, this 
simulation showed the total cost of using a methodology for 
allocating school site budgets to middle schools based on 
need. Table 6 reflects the increases in funding for all 
schools in category 4.
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Table 6
Category 4 Schools Index-Based Budget Increases:
Condition New Funding Applied
School Adjusted
Enrollment
Total Budget 
Alloc. Increase
% of Increase
Bridger 1455 $20,210 24.9ft
Fremont 1376 17,666 22.6ft
Martin 1346 18,759 25.00ft
Orr 1754 24,437 25.00ft
Robison 1857 23,584 22.30ft
smith 1185 16,512 25.00ft
Von Tobel 1420 19,786 25.00ft
Total 10393 $140,954
The simulation for category 1 schools reported 
percentage gains given the condition of new funding as shown 
in Table 7. The category 1 schools gained small percentages 
in funds ranging from Greenspun at 6.20% to 9.20% for Guinn. 
The actual dollar gains ranged from $2,826 for Lyon to 
$13,758 for O'Callaghan.
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Table 7
Category 1 Schools Index-Based Budget Increase;
Condition New Funding Applied
School Adjusted
Enrollment
Total Budget 
Allocation 
Increase
Percent of 
Increase
Becker 1107 $5,115 7.10%
Brinley 1995 9,455 7.30%
Burkholder 1573 8,587 8.50%
Cannon 1313 6,380 7.50%
Garrett 672 2,897 6.60%
Greenspun 1628 6,622 6.20%
Oil-inn 1253 7,352 9.20%
Johnson 2353 11,863 7.80%
Lyon 502 2,826 8.80%
0'Callaghan 2367 13,758 9.10%
Sawyer 1028 4,749 7.10%
White 1542 6,745 6.70%
Woodbury 1676 9,738 9.10%
Total 19009 $96,087
Redistributive Effects of Budget; Existing Funding 
As shown in Table 8, to conpute the gains and losses 
based on existing funding, the total per pupil funded value 
for all middle schools was divided by the total adjusted 
enrollment units to produce a value for each unit of $61.39. 
Then, each school's adjusted enrollment value was multiplied 
by the adjusted enrollment.
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Table 8
Per Pupil fPPFl vs. Adjusted Enrollment fAEI^ Gains/Losses; 
Condition of Existing Funding Applied
School Base
BnroUmant
AEI Gained AEI EPF
Allocation
AEI 
Value Total
Gain/
Loss
% of 
Change
Becker 1034 1107 73 72,039 $67,959 -4,080 -5.66%
Bridger 1165 1455 290 81,165 89,322 8,157 10.05%
Brinley 1859 1995 136 129,517 122,473 -7,044 -5.44%
Brown 954 1069 115 66,465 65,626 -839 -1.26%
Burkholder 1450 1573 123 101,022 96,566 -4,456 -4.41%
Cannon 1221 1313 92 85,067 80,605 -4,462 -5.25%
Cashman 1285 1518 233 89,527 93,190 3,663 4.09%
Fremont 1122 1376 254 78,170 84,473 6,303 8.06%
Garrett 630 672 42 43,893 41,254 -2,639 -6.01%
Garside 1492 1667 175 103,948 102,337 -1,611 -1.55%
Gibson 1125 1307 182 78,379 80,237 1,858 2.37%
Greenspun 1533 1628 95 106,804 99,943 -6,861 -6.42%
Guinn 1147 1253 106 79.912 76,921 -2,991 -3.74%
Hyde Park 1039 1168 129 72,387 71,704 -683 -0.94%
Indian
Springs
108 122 14 7,524 7,490 -34 -0.45%
Johnson 2183 2353 170 152,090 144,451 -7,639 -5.02%
Knudson 1065 1289 224 74,198 79,132 4,934 6.65%
Lau^ilin 237 261 24 16,512 16,023 -489 -2.96%
Lyon 461 502 41 32,118 30,818 -1,300 -4.05%
Martin 1077 1346 269 75,035 82,631 7,596 10.12%
0'Callaghan 2170 2367 197 151,183 145,310 -5,873 -3.88%
Orr 1403 1754 351 97,746 107,678 9,932 10.16%
Robison 1518 1857 339 105,760 114,001 8,241 7.79%
Sandy Valley 70 82 12 4,876 5,034 158 3.25%
Sawyer 960 1028 68 66,883 63,109 -3,774 -5.64%
smith 948 1185 237 66,047 72,747 6,700 10.14%
Swainston 2254 2558 304 157,035 157,037 1 0.00%
virgin
Valley
278 308 30 19,368 18,908 -460 -2.38%
Von Tobel 1136 1420 284 79,145 87,174 8,029 10.14%
White 1445 1542 97 100,673 94,663 -6,010 -5.97%
Woodbury 1536 1676 140 107,013 102,890 -4,123 -3.85%
TOTALS 35,905 40,751 4,846 $2,501,502 $2,501,706.00 *$204 0.0008%
*The $204.00 represents the rounding upward value of 61.39 vs. the actual value of 
61.385. The total adjusted enrollment (40,751) multiplied by 0.005 •= $203,775 
($204.00). This amount subtracted from $2,501,706 = $2,501,502. The $204.00 is 
confirmed in the gain and loss column.
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The per-pupil funded (PPF) allocation and the adjusted 
enrollment index (AEI) allocations in Table 8 were conpared 
to produce the gain/loss in dollars for each school as well 
as the percentages of gain/loss.
As shown in Table 9, the category 4 schools gained 7.79% 
to 10.16% in resources ranging in dollars from a low of 
$6,303 for Fremont to $9,932 for Orr under the existing 
funding condition.
Tcd)le 9
Category 4 Schools Index-Based Budget Increase:
Condition Existing Funding
School Total Gain in 
Budget Allocation
% of Increase
Bridger $8,157 10.05%
Franont 6,303 8.06%
Martin 7,596 10.12%
Orr 9,932 10.16%
Robison 8,241 7.79%
anith 6,700 10.14%
Von Tobel 8,029 10.14%
Total $54,958.00
As shown in Table 10, given existing funding, the 
category 1 schools lost from 3.74% at Guinn to 6.42% at 
Greenspun. The actual dollar loss ranged from $1,300 for 
Lyon to $7,639 for Johnson.
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Table 10
Category 1 Index-Based Budget Losses;
Condition Existing Funding
School Total Loss in 
Budget Allocation
% of Decrease
Becker $-4,080 -5.66%
Brinl^ -7,044 -5.44%
Burkholder -4,456 -4.41%
Cannon. -4,462 -5.25%
Garrett -2,639 -6.01%
Greenspun -6,861 -6.42%
Guinn -2,991 -3.74%
Johnson -7,639 -5.02%
Lyon -1,300 -4.05%
O'Callaghan -5,873 -3.88%
Sawyer -3,774 -5.64%
White -6,010 -5.97%
Woodbury -4,123 -3.85%
Total $-61,252
Index-Based Staffing Allocation Simulations 
The final simulations examined the changes in staffing 
allocations based on the index application. Table 11 shows 
the changes in staffing based on the additional enrollment 
gained through the use of the index application. Per-pupil 
(PP) based staffing, during the period of this study, was 
assigned on a 31.6 to 1 student-teacher ratio meaning that 
for every 31.6 students enrolled, the school earned one staff 
position. To determine the index-based staffing allocation, 
the school enrollment was multiplied by the scaled predicted
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grouping index weight from the backpropagation analysis.
This produced an adjusted enrollment index (AEI) figure which 
was divided by 31.6 to produce the new staffing allocation. 
Table 11
Teacher Allocations - Per Pupil vs. Adjusted Enrollment; 
Condition of New Funding Applied
School 1.0-
1.25
Scale
Base
Enroll­
ment.
AEI *EP Staffing *AEI Staffing Staff
In­
crease
% of 
Actual 
Staff Gain **
Becker 1.071 1034 1107 32.72 - 33 35.04 * 35 2 6.06%
Bridger 1.249 1165 1455 36.86 = 37 46.04 = 46 9 24.32%
Brinley 1.073 1859 1995 58.82 = 59 63.12 = 63 4 6.77%
Brown 1.121 954 1069 30.18 = 30 33.84 = 34 4 13.33%
Burkholder 1.085 1450 1573 45.88 = 46 49.78 * 50 4 8.69%
Cannon 1.075 1221 1313 38.63 - 39 41.53 » 42 3 7.69%
Cashman 1.181 1285 1518 40.66 = 41 48.02 « 48 7 17.07%
Franont 1.226 1122 1376 35.50 = 36 43.53 = 44 8 22.20%
Garrett 1.066 630 672 19.93 = 20 21.25 » 21 1 5.00%
Garside 1.117 1492 1667 47.21 = 47 52.73 « 53 6 12.76%
Gibson 1.162 1125 1307 35.60 = 36 41.36 = 41 *6 16.66%
Greenspun 1.062 1533 1628 48.51 « 49 51.52 » 52 3 6.12%
Guinn 1.092 1147 1253 36.29 = 36 39.63 « 40 *3 8.33%
Hyde Park 1.124 1039 1168 32.87 * 33 36.95 - 37 4 12.12%
Indian
Springs
1.126 108 122 3.41 * 3 3.84 = 4 *0 0.00%
Johnson 1.078 2183 2353 69.08 = 69 74.47 = 74 5 7.24%
Knudson 1.210 1065 1289 33.70 * 34 40.78 = 41 7 20.58%
T.«liqh1 in 1.103 237 261 7.50 = 8 8.27 » 8 *1 12.50%
Lyon 1.088 461 502 14.58 * 15 15.87 = 16 1 6.66%
Martin 1.250 1077 1346 34.08 c 34 42.60 « 43 9 26.47%
O'Callaghan 1.091 2170 2367 68.67 * 69 74.91 « 75 6 8.69%
Orr 1.250 1403 1754 44.39 =  44 55.49 = 55 11 25.00%
Robison 1.223 1518 1857 48.03 = 48 58.75 * 59 11 22.91%
Saaày
Valley
1.171 70 82 2.21 = 2 2.59 » 3 *0 0.00%
Sawyer 1.071 960 1028 30.37 * 30 32.53 = 33 *2 6.66%
Smith 1.250 948 1185 30.00 = 30 37.50 = 38 8 26.66%
Swainston 1.135 2254 2558 71.32 = 71 80.95 = 81 10 14.08%
Virgin
Valley
1.109 278 308 8.79 = 9 9.75 » 10 1 11.11%
Von Tobel 1.250 1136 1420 35.94 * 36 44.93 ” 45 9 25.00%
White 1.067 1445 1542 45.72 = 46 48.79 = 49 3 6.52%
Woodbury 1.091 1536 1676 48.60 = 49 53.03 = 53 4 8.16%
Totals * 35,905 40,751 1,139 1,293 *152 13.34%
«Numbers reflect rounded decimm] values to produce Wiole staffing units.
Therefore 1,293 - 1,139 = 154 is +2 due to the rounding of values in the columns. 
**The overall percentage of increase would be relative to the original weight factor; 
however, the actual percentage increase reflects \diole staffing units gained.
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This simulation was based on the condition of increased 
funding to support additional staff for the schools. At the 
1994-1995 contract salary (exclusive of fringe benefits) of 
$22,933 for a first-year teacher (bachelor's degree), the 
anticipated increased cost to the district for one year for 
the 152 teachers would be $3,485,816.
Redistributive Effects of Staffing; New Funding 
Table 12 reflects the gains for category 4 schools in 
staffing which ranged from 22.22% to 25.0% increases. Two 
schools. Smith and Martin, gained the largest increase based 
on their adjusted enrollments.
Table 12
Category 4 Index-Based Staffing Allocations ;
Condition New Funding
School Per Pcçil 
Staffing
AEI
Staffing
Difference % of 
Actual 
Staff 
Gain*
Bridger 37 46 9 24.32%
Fremont 36 44 8 22.20%
Martin 34 43 9 26.47%
Orr 44 55 11 25.00%
Robison 48 59 11 22.91%
anit* 30 38 8 26.66%
Von Tobel 36 45 9 25.00%
Totals 265 330 65 24.52%
*Tbe overall percentage of increase would be relative to the original weight factor; 
however, the actual percentage increase reflects whole staffing units gained.
Table 13 indicates the additional staffing for category 
1 schools ranging from a gain of 5.00% to 8.69%. The
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differences were rounded in whole increments. The decision 
to round upward or downward would be a policy decision 
influenced by funding availability and the actual whole unit 
conversion into teaching positions.
Table 13
Category 1 Index-Based Staffing Allocations;
Condition New Funding
School Per Pv^il 
Staffing
AEI
Staffing
Difference « O f
Actual
Staff
Gain««
Becker 33 35 2 6.06%
Brinley 59 63 4 6.77%
Burkholder 46 50 4 8.69%
Cannon 39 42 3 7.69%
Garrett 20 21 1 5.00%
Greenspun 49 52 3 6.12%
Quinn 36 40 «3 8.33%
Johnson 69 74 5 7.24%
Lyon 15 16 1 6.66%
0 'Callaghan 69 75 6 8.69%
Sawyer 30 33 *2 6.66%
White 46 49 3 6.52%
Woodbury 49 53 4 8.16%
Totals 560 603 43 7.67%
«Numbers reflect rounded decimal values to produce Wiole staffing units gained.
««The overall percentage of increase would be relative to the original weight factor; 
however, the actual percentage increase reflects whole staffing units gained.
At the 1994-1995 contract salary (exclusive of fringe 
benefits) of $22,933 (CCSD Budget, 1994-1995) for a first- 
year teacher (bachelor's degree), the increased cost would be
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$2,476,764 for the 108 teaching positions for category 4 and 
1 schools.
Redistributive Effects Staffing Allocation; Existing Funding 
Table 14 reflects the changes given no new funding.
Tcd)le 14
Teacher Allocations - PP vs. AEI; Condition of Existing 
Funding Applied*
School Base
BnroUmant
AEI PP
Staffing
Adjusted 
Enrollment 
Value Total
Gain/
Loss
Actual % 
of diange **
Becker 1034 1107 33 31 -2 —6.06%
Bridger 1165 1455 37 41 4 10.81%
Brinley 1859 1995 59 56 -3 -5.08%
Brcwn 954 1069 30 30 0 0%
Burkholder 1450 1573 46 44 -2 -4.34%
Cannon 1221 1313 39 37 -2 -5.12%
Cashman 1285 1518 41 «42 2 4.87%
Fremont 1122 1376 36 «38 3 8.33%
Garrett 630 672 20 19 -1 -5.00%
Garside 1492 1667 47 46 -1 -2.12%
Gibson 1125 1307 36 «36 1 2.77%
Greenspun 1533 1628 49 «45 -3 -6.12%
Guinn 1147 1253 36 35 -1 -2.77%
Hyde Park 1039 1168 33 33 0 0.00%
Indian Springs 108 122 3 3 0 0.00%
Johnson 2183 2353 69 66 -3 -4.34%
Knudson 1065 1289 34 36 2 5.88%
Laugh]in 237 261 8 «7 0 0.00%
Lyon 461 502 15 14 -1 —6.66%
Martin 1077 1346 34 38 3 8.82%
O'Callaghan 2170 2367 69 66 -3 -4.34%
Orr 1403 1754 44 «49 4 9.09%
Robison 1518 1857 48 52 4 8.33%
Sandy Valley 70 82 2 2 0 0.00%
Sawyer 960 1028 30 «29 -2 —6.66%
anith 948 1185 30 33 3 10.00%
Swainston 2254 2558 71 71 0 0.00%
Virgin Valley 278 308 9 9 0 0.00%
Von Tobel 1136 1420 36 40 4 11.11%
White 1445 1542 46 43 -3 -6.52%
Woodbury 1536 1676 49 47 -2 -4.08%
Totals 35,905 40,749 1,139 «1,138 1 0.08%
«Numbers reflect rounded dmcimml values to produce whole staffing units.
««The overall percentage of increase would be relative to the original weight factor; 
however, the actual percentage of change reflects whole staffing units gained/lost.
The total per-pupil staffing number was divided by the total 
adjusted enrollment to determine the staff allocation value
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per student. This value (0.0278779) was multiplied by the 
adjusted enrollment for each school to derive the adjusted 
enrollment index (AEI) based staffing.
The redistributive effect was reported in terms of the 
actual percentage of change based on the whole staff units 
gained/lost. The school enrollment was multiplied by the 
scaled predicted grouping index weight. This produced an 
adjusted enrollment figure which was divided by 31.6, the 
CCSD staffing ratio, to determine the new allocation.
The category 4 schools increased staffing from 8.33% to 
11.11% as shown in Table 15.
Table 15
Category 4 Index-Based Staffing Allocation;
Condition Existing Funding
School Per Pi^il 
Staffing
AEI
Staffing
Difference Actual % of 
Increase««
Bridger 37 41 4 10.81%
Fremont 36 38 «3 8.83%
Martin 34 38 3 8.82%
Orr 44 49 «4 9.09%
Robison 48 52 4 8.33%
Smith 30 33 3 10.00%
Von Tobel 36 40 4 11.11%
«Numbers reflect rounded fiac-inwi values to produce ̂ ole staffing units.
««The overall percentage of increase would be relative to the original weight factor; 
however, the actual percentage of increase reflects \diole staffing units.
The category 1 schools experienced reduced staffing 
reinging from a 2.77% to a 6.66% reduction. Table 16 reports 
the staffing allocation losses for these schools.
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Table 16
Category 1 Index-Based Staffing Allocations :
Condition Existing Funding
School Per Pupil 
Staffing
AEI
Staffing
Difference Actual % of 
Decrease ««
Becker 33 31 -2 —6.06%
Brinl^ 59 56 -3 -5.08%
Burkholder 46 44 -2 -4.34%
f?*TiTirtn 39 37 -2 -5.12%
Garrett 20 19 -1 -5.00%
Greenspun 49 45 «-3 -6.12%
Guinn 36 35 -1 -2.77%
Johnson 69 66 -3 -4.34%
Lyon 15 14 -1 -6.66%
0'Callaghan 69 66 -3 -4.34%
Sawyer 30 29 «-2 -6.66%
White 46 43 -3 -6.52%
Woodbury 49 47 -2 -4.08%
«Numbers reflect rounded decimal values to produce whole staffing units.
««The actual percaitage of decrease reflects \diole staffing units lost.
In this simulation based on existing funding, the dollar 
investment would not increase as existing staff would be 
redistributed based on the formula. For exanple, Greenspun, 
experiencing the largest loss, would expand their class sizes 
from 31.6 with the initial 49 teachers allocated to 34.0 with 
45 teachers allocated in the index-based allocation.
Although the mathematics of the simulation indicate the staff 
balance which would result, it may not be acceptable for 
programmatic, class size, and curricular reasons to reduce 
staff levels and increase class sizes.
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Summary
The selection of the variables for the simulation was an 
essential step in the process as it ensured the study results 
would reflect the application of the vertical equity 
principle as accurately as possible. From the initial seven 
variables identified by the literature as indicators-of-need, 
the decision was made to eliminate test score variables for 
the index-of-need. The test score variables, as analyzed by 
the Kohonen and backpropagation processes, had a punishing 
effect on the schools most in need, the scores moving their 
position in the index closer to 1.0 (least need). The test 
scores were reflective of an area over which the school had 
control, and the their inclusion in the funding formula along 
with the demographic variables would not support the 
simulation design. The test scores, however, provided an 
opportunity to view a possible hypothesis that the category 4 
schools in this study contributed positively with a greater 
"effort" since their scores enhanced their position on the 
index to one of less need.
The relative contributing strengths of the remaining six 
variables indicated their contributions to the index 
construction. The minimum and msiximum absolute errors of
0.000 and 0.481 indicated acceptable levels as set in the 
parameters of the study. Also, the R squared of .9537 (close 
to 1.0) confirmed a good fit between the actual and predicted 
values as compared to a benchmark model.
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A summary of the three funding methodologies is shown in 
Table 17.
Table 17
Comparison of Allocation Formulas; Current CCSD Per Pupil 
(PPl and Adjusted Enrollment Index-Based fAEIl
School Total CCSD 
PPF Budget 
CURRENT 
FORMULA
Total CCSD 
PP
Staffing
CURRENT
FORMULA
Total AEI 
Budget 
EXISTING 
FUNDING
Total AEI 
Staffing 
EXISTING 
FUNDING
Total 
AEI Budget 
NEW FUNDING
Total AEI 
Staffing 
NEW 
FUNDING
Becker 72,039 33 $67,959 31 $77,154 35
Bridger 81,166 37 89,322 41 101.376 46
Brinley 129,517 59 122,473 56 138,971 63
Brewn 66,465 30 65,626 30 74,507 34
Burkholder 101,022 46 96,566 44 109,608 50
C O T n n r i 85,067 39 80,605 37 91,447 42
Cashman 89,526 41 93,190 42 105,730 48
Franont 78,170 36 84,473 38 95,836 44
Garrett 43,892 20 41,254 19 46,789 21
Garside 103,948 47 102,337 46 116,110 53
Gibson 78,379 36 80,237 36j 91,076 41
Greenspun 106,804 49 99,943 45 113,426 52
Guinn 79,911 36 76,921 35 87,263 40
Hyde Park 72,387 33 71,704 33 81,363 37
Indian
Springs
7,524 3 7,490 3 8,472 4
Johnson 152,090 69 144,451 66 163,953 74
Knudson 74,199 34 79,132 36 89,780 41
Laughlin 16,512 8 16,023 7 18,213 8
Lyon 32,118 15 30,818 14 34,944 16
Martin 75,035 34 82,631 38 93,793 43
0'Callaghan 151,184 69 145,310 66 164,942 75
Orr 97,747 44 107,678 49 122,184 55
Robison 105,759 48 114,001 52 129,343 59
Sandy Valley 4,877 2 5,034 2 5,711 3
Sawyer 66,883 30 63,109 29 71,632 33
smith 66,047 30 72.747 33 82,559 38
Swainston 157,036 71 157,037 71 178,236 81
Virgin
Valley
19,368 9 18,908 9 21,479 10
Von Tobel 79,145 36 87,174 40 98,931 45
White 100,673 46 94,663 43 107,418 49
Woodbury 107,013 49 102,890 47 116,751 53
Total « $2,501,502 1,139 $2,501,706 1,138 $2,838,997 1,293
«Totals' discrepancies due to rounding of fieioimmT values in calculations. Column 4 
total of $2,501,706 represents the rounding inward of the $61.39 adjusted enrollment 
unit actual value of $61,385 (a difference of 0.005) Wiich is $204.
As indicated in Table 17, the total new funding required 
to support the index-based budget allocations was $337,495.
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Using the 1994-1995 contract salary (exclusive of fringe 
benefits) for a first-year teacher with a bachelor's degree 
($22,933), an additional 152 new staff members in the index 
based allocation would cost $3,485,816. Under the existing 
funding condition, the current budget and staffing resources 
would be retained and reallocated among the schools.
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CHAPTER FIVE
Summary of Findings, Conclusions, 
and Recommendations for Further Study
Introduction
The purpose of this study was to develop a funding model 
for the intradistrict allocation of resources based on the 
indicators-of-need in the 31 middle schools in Clark County, 
Nevada. Prior to this study, a methodology specific to 
intradistrict resource allocation based on vertical equity 
has not been done, although interdistrict resource allocation 
at the state level has addressed both horizontal and vertical 
equity standards.
Summarv of Findings
The findings of the study are described organized around 
the five research questions.
Research Question 1; what variables can be supported bv the 
research literature as indicative of student need?
In addressing the first research question, the research 
literature identified variables indicative of need as both 
demographic- and achievement-related factors. The factors of 
poverty, minority status, transiency, limited English
89
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proficiency (LEP) status. Title I eligibility, and special 
education status were examined.
Research Question 2; To what degree were the indicators-of- 
need variables identified from the research literature, 
present in each of the 31 CCSD middle schools?
Addressing this research question, data were selected 
from existing reports and statistics maintained by the 
district. Data were descriptive of the differences between 
schools, providing necessary information to be used in the 
simulation phase of the study. A majority of the information 
was available in the Nevada State Accountabilitv Report 
(1995) published each year as a "report card" on Nevada's 
schools. The presence of indicators-of-need in the middle 
schools reflected variations in demographic variable 
percentages as well as test score percentiles.
The test score variable presence in the schools was 
analyzed by eliminating the test scores in a neural net 
process so that the interaction of the six demographic 
variables could be examined independently. Academic 
achievement was an area in which the schools have influence 
and a potential positive effect. Elimination of the test 
scores resulted in schools shifting in position in the index. 
Also, without test scores included as a basis for a funding 
formula, the index-of-need was reflective of the input 
variables over which the school has no control. The test 
scores variable was an output variable; the decision was made
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to eliminate test scores from the final variables selected 
for the index and simulation phases of the study. Only the 
six input variables were used.
Reseéirch Question 3: Given the selected variables, what 
clusters of aroupinas of schools based on need were 
identified bv usina a neural network methodology?
The NeuroShell 2 neural network software program was 
used for this research question to identify the groupings of 
schools based on their indicators-of-need variables. The 
four categories produced by the Kohonen analysis represented 
varying percentages of reported indicators-of-need. For the 
demographic variables, consistently higher percentages were 
concentrated in the category 4 (high need) schools. There 
were some exceptions in which category 1, 2, and 3 schools 
had a single high percentage indicator; however, all other 
percentages of variables were similar to the schools within 
their category. For example. O'Callaghan, a category 1 
school, reported a 23% level of transiency, more consistent 
with a category 2 school. However, all other variables for 
0'Callaghan were low percentages and in the case of LEP, the 
lowest reported for that variable of all schools. The 
categories derived were based on the interaction of the set 
of variables.
Six variables were used in the neural net analysis: 
Transiency, Special Education, LEP, Free or Reduced-Price 
Lunch, Minority, and Title I Eligibility. The four
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categories identified by the Kohonen process had face 
validity in that CCSD also identifies these schools in 
category 4 as "at-risk" schools providing them first access 
to the new teacher selection pool and an adjustment in the 
assignment of special education personnel.
Research Question 4: How can the results of the neural 
network methodoloov be used to develop an index-of-need for 
the 31 CCSD middle schools?
The backpropagation process produced predicted group 
weights based on the Kohonen and original variable inputs.
The weights ranged from 1.0 to 4.0 and were indicative of the 
degree of presence of each of the variables in each middle 
school and produced a hierarchical ranking of schools based 
on indicators-of-need variables. The neural net program 
evaluative statistics reported the R squared at 0.9537 and 
the coefficient r of 0.981. The R squared reflected good 
predictive ability.
The predicted group weights were rescaled to produce a 
1.0 to 1.25 scale providing a maximum of 25% additional 
resources to schools most in need. The converted index 
weights for each school were multiplied by the school's base 
enrollment to produce an adjusted enrollment index (AEI).
The AEI was multiplied by the current per-pupil budget 
allocation of 69.67 to produce the new budget allocation for 
each school. The AEI was divided by 31.6 {student-to-teacher 
ratio) to produce the new staffing allocation.
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Research Question 5; What were the redistributive effects of 
the index-of-need based on the two conditions of new and 
existing resources available for funding?
The redistributive effects of the index-based 
methodology were analyzed given the conditions of new and 
existing funding. In the simulations, the adjusted 
enrollment index (AEI) was multiplied by the budgeted dollar 
allocation per pupil for supplies, equipment, and textbooks. 
Given the condition of additional funding, the total 
additional investment required with the index methodology 
would be $337,495.00. At the extremes, category 4 schools 
would gain a total of $140,954 and category 1 schools would 
gain $96,087.
Given the condition of no additional funding, the 
redistributive effect of the index application on school 
budgets would result in a net gain of $54,958 for the 
category 4 schools and a net loss of $61,252 for category 1 
schools.
For teacher allocation simulations, with new funding 
available, the index-based formula allocated an additional 
152 teachers. The category 4 schools would gain an 
additional 65 teachers; the category 1 schools, an additional 
43 teachers. This represented a substantial increase in 
staffing for these two categories alone, with a potential 
cost of $2,476,764 to be incurred by the district. To 
support the addition of 152 teachers at a 1994-1995 base 
salary (exclusive of fringe benefits) of $22,933 for a first-
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year teacher with a bachelor's degree, the cost would be 
$3,485,816.
In applying the condition of existing funding, the 
category 4 schools would gain 25 teaching positions, and the 
category 1 schools would lose 28 positions. This index 
application given existing funding presented difficulties as 
schools losing teachers would increase class size with the 
increase in student-to-teacher ratios thus negatively 
affecting curriculum, safety, and facility concerns.
For the staffing applications, the 1.0 to 1.25 scale 
may, in future studies, need to be calibrated so that those 
curricular and class size issues are taken into account. 
Redistributing existing staffing may increase class sizes and 
impact the teaching and learning process. Nonetheless, for 
purposes of this study, the redistributive effects 
successfully portrayed the differences in index-based 
applications to budget and staffing allocations given the two 
conditions of new and existing resources.
Conclusions
Strengths of Index-Based Methodoloov for Resource Allocation
The index-based resource allocation methodology applied 
in this study presented a viable means for allocation of 
resources to schools based on individual needs and 
demonstrated a methodology for applying the vertical equity 
standard to intradistrict funding.
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The standard of vertical equity was demonstrated in that 
the simulations provided proportionately more resources to 
schools based on the level of need. Furthermore, using the 
school as the unit of analysis and also the unit to which 
resources were directed emphasizes the school as the 
instrument of change. Consequently, measurement of 
achievement gains, effective resource use, and impact of 
increased funding support, based on this methodology, may be 
profiled in individual schools.
The criteria cited by Jordan and Lyons (1994) for an 
index-based formula, as described in Chapter 2, were met.
The data were publicly available, submitted in the annual 
state accountability report. The formula was objective, 
preventing manipulation in order to receive unjustified 
additional funds. Vertical equity was achieved as the 
simulations demonstrated a proportionately greater amount of 
resources were given to schools with the greatest need. The 
index-based methodology was easy to apply with the use of the 
adjusted enrollment index (AEI) which parallels the current 
per-pupil funding and staffing allocation process enployed by 
CCSD.
The index scale of 1.0 to 1.25 can be easily adjusted 
based on the legislative or philosophical intent of 
policymakers. The index-based methodology can also be a 
basis for the disbursement of funds or allocations from the 
state targeting specific educational needs. The potential 
exists for allocating the Title I federal funds to schools
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based on the need-indicators specified in the eligibilty 
requirements. Title I grant dollars for CCSD in 1994-1995 
were reported at over $11 million (CCSD Budget, 1994-1995, p. 
202) Also, state funds for at-risk youth, now given in one- 
shot form, could be proportionately divided among schools 
based on an index-of-need methodology; with this application, 
proportionately more resources would be directed to those 
students and schools most in need.
The neural net program proved to be valuable in variable 
analysis and for variable selection for the simulation. In 
this study, the NeuroShell 2 neural network software was able 
to handle leirge data sets and provided a mathematical basis 
for the index reflecting the interaction of a set of need 
variables without the need for a known dependent variable.
The index-of-need used as a basis for a longitudinal analysis 
of schools has the potential for tracking changes in schools 
and anticipating school needs prior to crisis in a school. 
Given the selected indicator-of-need variables, conçarisons 
of changing positions among schools in the index may provide 
an opportunity to recognize possible influences and to 
intervene with assistance in staffing or monetary support.
Overall, the index-of-need, as expressed in the Adjusted 
Enrollment Index (AEI) simulation application in this study, 
provided an avenue to deliver resources directly to the 
school unit. With the additional teachers and instructional 
resources, an individual school may target the specific needs 
of its student population. The discretion of how to use the
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increased resources lies with those closest to the students 
in need. After-school and in-school tutorials, reduced class 
sizes, intensive literacy-building programs, or other 
interventions, for example, may be implemented with the 
additional resources. The improvement of academic 
achievement is a day-to-day process which occurs over time. 
Index-of-need-based resource allocation provides the 
differentiated funding to support this process.
As this methodology provides a proxy for the magnitude 
of need based on the identified demographic and educational 
variables, funding is no longer dependent solely upon 
labeling students or providing specific programs. Reflecting 
the paradigm shift to increased site-based responsibility for 
improving academic achievement, this index-based methodology 
provides an opportunity for individual schools to determine 
educational priorities and to use the additional staff and 
instructional resources to address the individual needs of 
their students. Also, as our communities change over time, 
schools will also change. The index-based funding mechanism 
will allow for more immediate responsiveness to those changes 
which affect the delivery of educational services.
Cautions in Index-Based Methodoloov Applications
There are several cautions derived from the analysis of 
the simulations performed in this study. First, the 
selection of variables must be grounded in research 
literature; the variables must be considered carefully if
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funding is to be tied to them. If the goal of the 
application of the formula is to achieve vertical equity, 
then care must be taken to analyze the effects of the 
variables before constructing the index for resource 
allocation. The analysis of the test score variable in this 
study and its eventual deletion as a basis for the index
points to this caution which must be exercised in
incorporating variables with an inadvertent negative effect 
if linked to a funding formula. However, future studies 
analyzing the interplay of achievement and demographic 
variables are recommended. Future research assessing the 
impact of linking funding incentives to academic performance 
while taking into account demographic variables and their 
influence would be valuable.
The second caution is that although the condition of new 
funding applied in the simulation was valuable in generating 
a dollar estimate of resources needed, the condition of using 
existing funding must be examined more carefully, taking into 
account the gains and losses to ensure that programmatic 
quality is not compromised in those schools losing budget or
staffing. A hold harmless agreement may be needed to ensure
that no school would drop below the current level of budget 
or staffing as the index-based methodology is implemented.
The increased resources identified in the simulation could be 
introduced incrementally, granting the additional budget 
allocations for materials and supplies first, and then moving 
toward the addition of staff members based on the formula.
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Recommendations for Further Study
1. The index-based methodology should be pursued for 
kindergarten through 8th grade in all CCSD elementary 
and middle schools in the district. A full profile of 
the schools and the degree to which indicators-of-need 
are present in elementary and middle schools would 
provide a more conçrehensive view for district and/or 
state level funding formula development. Class size 
reduction has set the stage for allocation of additional 
resources at the school site level.
2. The study of achievement indicators and their 
relationship to the other indicators-of-need should be 
pursued. A methodology to determine the degree of 
effort each school expends relative to the need- 
indicators of their student population would help 
states/districts in determining perhaps more fairly 
which schools should be placed on "probation" or 
"assistance" due to their test scores.
3. Future studies investigating the cost of programs for 
at-risk youth are recommended. This study applied a 1.0 
to 1.25 range reflecting a potential 25% gain in 
resources for high need schools. Cost data determining 
the actual cost of the delivery of services would be 
helpful in making the policy decision regarding the 
range of the index.
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School Gp Pred
Grp.
Trans Spec
Ed.
8
LEP
%
Free
/
Red.
«
Min.
«
TCS
6
Rdg.
6
Math
6
Lang
6
TCS
8
Rdg.
8
Math
8
Lang
8
T.I.
«
Becker 1 1.S8 0.19 0.10 0.10 0.09 0.24 0.38 0.44 0.44 0.42 0.42 0.37 0.32 0.42 0.00
Brinley 1 1.69 0.21 0.08 0.01 0.16 0.22 0.39 0.44 0.31 0.42 0.51 0.41 0.38 0.38 0.00
Cannon 1 1.45 0.18 0.08 0.03 0.09 0.25 0.35 0.41 0.30 0.37 0.47 0.32 0.27 0.38 0.00
Garrett 1 1.34 0.19 0.09 0.00 0.20 0.07 0.32 0.39 0.31 0.42 0.33 0.32 0.29 0.40 0.00
Greenspan 1 1.03 0.09 0.05 0.01 0.05 0.17 0.35 0.31 0.23 0.28 0.35 0.32 0.20 0.23 0.00
Johnson 1 1.36 0.22 0.09 0.01 0.18 0.24 0.40 0.34 0.21 0.37 0.39 0.34 0.27 0.36 0.00
Lyon 1 1.64 0.11 0.13 0.05 0.3d 0.20 0.38 0.45 0.27 0.46 0.38 0.36 0.29 0.40 0.00
O •Callaghan 1 1.76 0.23 0.09 0.02 0.25 0.29 0.46 0.45 0.31 0.37 0.44 0.41 0.38 0.38 0.00
Sawyer 1 1.35 0.22 0.07 0.03 0.11 0.21 0.37 0.37 0.27 0.37 0.48 0.32 0.23 0.34 0.00
White 1 1.44 0.17 0.08 0.02 0.15 0.20 0.31 0.35 0.31 0.37 0.44 0.37 0.32 0.44 0.00
Woodbury 1 1.53 0.21 0.10 0.03 0.29 0.24 0.42 0.35 0.21 0.37 0.44 0.36 0.34 0.33 0.00
Brown 2 2.21 0.27 0.14 0.02 0.39 0.21 0.53 0.53 0.44 0.48 0.56 0.42 0.30 0.38 0.00
Burkholder 2 2.01 0.23 0.10 0.01 0.28 0.16 0.44 0.45 0.31 0.46 0.52 0.46 0.44 0.44 0.00
Garside 2 2.26 0.30 0.10 0.03 0.33 0.30 0.47 0.49 0.48 0.46 0.54 0.42 0.42 0.42 0 .00
Guinn 2 1.95 0.23 0.09 0.03 0.24 0.31 0.40 0.45 0.27 0.58 0.45 0.38 0.32 0.50 0.00
Hyde Park 2 2.19 0.26 0.12 0.04 0.31 0.38 0.38 0.51 0.44 0.46 0.44 0.42 0.45 0.50 0.00
Cashman 3 3.09 0.34 0.11 0.11 0.48 0.50 0.57 0.62 0.48 0.59 0.58 0.49 0.46 0.55 0.00
Fremont 3 3.11 0.38 0.11 0.18 0.53 0.54 0.46 0.56 0.44 0.48 0.50 0.54 0.52 0.50 0.11
Gibson 3 [2.92 0.32 0.11 0.05 0.45 0.50 0.52 0.57 0.44 0.48 0.65 0.53 0.47 0.56 0.00
Indian
Springs
3 2.61 0.36 0.14 0.01 0.34 0.14 0.50 0.54 0.62 0.60 0.65 0.44 0.38 0.45 0.00
Knudson 3 3.11 0.37 0.12 0.09 0.50 0.44 0.60 0.55 0.38 0.48 0.60 0.50 0.51 0.61 0.12
Laughlin 3 2.83 0.36 0.08 0.03 0.26 0.19 0.52 0.65 0.62 0.52 0.76 0.44 0.56 0.50 0.00
Sandy
V a l l ^
3 3.03 0.35 0.17 0.06 0.58 0.13 0.49 0.66 0.12 0.59 0.56 0.59 0.59 0.66 0.00
Swainston 3 2.87 0.26 0.12 0.04 0.34 0.46 0.52 0.60 0.54 0.59 0.61 0.51 0.47 0.51 0.00
Virgin
Valley
3 2.83 0.23 0.12 0.08 0.36 0.16 0.56 0.57 0.59 0.59 0.58 0.50 0.47 0.56 0.00
Bridger 4 3.73 0.37 0.12 0.10 0.67 0.69 0.65 0.66 0.58 0.63 0.67 0.64 0.53 0.59 0.25
Martin 4 3.98 0.42 0.12 0.28 0.82 0.77 0.67 0.74 0.65 0.73 0.72 0.66 0.56 0.61 0.26
Orr 4 3.75 0.47 0.11 0.19 0.74 0.62 0.61 0.60 0.58 0.59 0.77 0.55 0.59 0.59 0.19
Robison 4 3.23 0.32 0.13 0.10 0.47 0.56 0.57 0.57 0.44 0.52 0.66 0.51 0.56 0.51 0.18
Smith 4 4.00 0.40 0.10 0.25 0.81 0.75 0.70 0.65 0.6Ô 0.62 0.77 0.71 0.75 0.65 0.32
Von Tobel 4 3.71 0.39 0.12 0.14 0.70 0.58 0.58 0.66 0.54 0.59 0.71 0.56 0.66 0.56 0.28
Gp.
Pred. Grp. 
Trans. 
Spec. Ed. 
LEP
Free/Red.
Min.
TCS 6 
Rdg. 6 
Math 6 
Lang 6 
TCS 8 
Rdg. 8 
Math 8 
Lang. 8 
T.I.
Legend 
Kohonen Group 
Predicted Group weight 
Transiency Rate 
Special Education Percentage 
Limited English Proficiency Percentage 
Free and Reduced-Price Lunch Percentage 
Minority Percentage 
Test of Cognitive skills 6th grade 
CTBS Reading Subtest 6th grade 
CTBS Math Subtest 6th grade 
CTBS Language Subtest 6th grade 
Test of Cognitive Skills 8th grade 
CTBS Reading Subtest 8th grade 
CTBS Math Subtest 8th grade 
CTBS Language Subtest 8th grade 
Title X enrollment Percentage
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